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SUMMARY

Certain design allowable properties were determined in accordance with
MIL-HDBK-5 guidelines for three materials: 17-4PH and 15-5PH bar and Alloy 188
sheet. Bearing yield and ultimate strength allowables for e/D = 1.5 and e/D =
2.0 were determined for 17-4PH bar in the H1025 and H1150 conditions. Longitudinal
tensile yield and tensile ultimate, longitudinal and long transverse compressive
yield, shear ultimate and compressive modulus of elasticity design allowable
properties as well as curves depicting the effect of temperature on these proper-
ties were developed for Alloy 188 sheet. Room temperature tensile stress-strain
as well as room and elevated temperature compressive stress-strain and tangent
modulus curves were also constructed for Alloy 188 sheet. Bearing yield and
ultimate strength allowables for e/D = 1.5 and e/D = 2.0 were determined for 15-
SPH in H1150 condition. Bearing yield and ultimate strength allowables for 15-
SPH in H1025 condition were revised. Curves depicting the effect of temperature
on compressive yield strength for 15-5PH in H1025 and H1150 conditions as well as
curves showing the effect of temperature on tensile and compressive moduli of
elasticity were established. Room and elevated temperature compressive stress-
strain and tangent modulus curves for 15-5PH in H1025 and H1150 conditions were
constructed.

Fatigue crack propagation data were obtained for 7075-T7351, 7475-T7351,
and 2124-T851 plate in 95 percent or higher humidity environment at R = 0.50,
0.25, and 0.10. Fatigue crack growth rate data were generated in the low stress
intensity range to complement the relatively high stress intensity data currently
in the Damage Tolerant Design Handbook and make the data more acceptable for
ultimate inclusion in MIL-HDBK-5. The data generated covered the range of da/dN =
107° to 10™ inches/cycle with emphasis on 10~° to 10~° inches/cycle. Threshold
cyclic stress intensity levels, OKip, were determined for each alloy and R ratio
in 95 percent or higher humidity environment. An average fit of the lower bound

of AKth versus R was determined.

xiv



INTRODUCTION

The Military Standardization Handbook, MIL-HDBK-5, is recognized as the
primary source for design allowable data by the Department of Defense (DoD) and
other Government agencies responsible for aerospace vehicle design. The Handbook
contains design allowable déta on metallic materials, fasteners, joints, and other
structural elements. The maintenance of this document is achieved through the
cooperative efforts of the Air Force, Navy, Army, Federal Aviation Agency (FAA),
and industrial users and suppliers of metallic aerospace materials. The DoD has
designated the Air Force as the activity responsible for preparing this Handbook.
As such, the Air Force Materials Laboratory (AFML) has contracted with Rattelle's
Columbus Laboratories (BCL) to provide the planning, coordination, implementation,
and testing necessary to develop and maintain current design allowable data and
other related information in MIL-HDBK-5.

Recent final reports described in detail the functional and technical
activities performed by BCL in connection with the MIL-HDBK-5 program. Since the
functional as well as some of the technical activities are somewhat repetitive
from year to year, this final report describes an experimental test program to
develop certain missing MIL-HDBK-5 design allowable properties for several materials.

Most of the design allowable properties in MIL-HDBK-5 are determined
from existing data. However, frequently data are lacking or inadequate to establish
needed design properties. Data may be lacking for important design properties even
though an alloy may have been used in the aerospace industry for many years. In
addition, new heat treatments and new product forms may be developed for an exist-
ing alloy, thereby creating a need for applicable design properties. Also, MIL-

HDBK-5 guidelines are continuously revised to provide for the inclusion of new




types of data, such as fracture toughness and fatigue-crack-propagation data,
For these reasons testing is often necessary to supplement data available from
the literature.

Consequently, the Army Material and Mechanics Research Center provided
funding via Air Force Contract Number F33615-75-C-5063 for BCL to conduct an
experimental test program to (1) develop lacking MIL-HDBK-5 design data, and
(2) generate threshold fatigue-crack-propagation data for certain aerospace
materials. Based upon interest expressed by the MIL-HDBK-5 Coordination Group,
availability of existing mechanical property data, and the availability of test
material, three materials, 17-4PH bar, 15-5PH bar, and Alloy 188 sheet were
selected for testing to determine lacking design allowable properties. Three
aluminum alloys, 7075-T7351, 2124-T851, and 7475-T7351, in plate form, were

chosen for testing to obtain threshold fatigue-crack-propagation data.

OBJECTIVE

The objective of this program was to (1) develop certain missing MIL-
HDBK-5 design allowable properties for 17-4PH stainless steel bar, 15-5PH
stainless steel bar, and Alloy 188 sheet, and (2) obtain fatigue crack growth
rate data at low stress intensities for 7075-T7351, 7475-T7351, and 2124-T851
aluminum alloy plate at R = 0.500, 0.250, and 0.100.



EXPERIMENTAL PROCEDURES
17-4PH Precipitation Hardening Stainless Steel Bar

Background—MIL-HDBK-5 currently contains bearing strength allowables

. for 17-4PH only in the H900 condition. With the increased emphasis on the use
of materials in tempers and heat-treat conditions which exhibit improved fracture
toughness and resistance to stress-corrosion cracking, it is desirable to estab-
lish '"derived" properties for the overaged conditions. 1In a previous MIL-HDBK-5
test program(l), compressive yield strength and shear ultimate strength values
were determined for the H1025 and H1150 conditions. In order to complete the
room temperature mechanical pfoperty table for these two tempers, bearing yield
and ultimate strengths for e/D = 1.5 and e/D = 2,0 are needed. Although 17-4PH

is widely used, no bearing data could be found for these "overaged' conditions

In the literature. Consequently, testing was required to obtain these data.

Test Plan—As defined in Chapter 1, Section 1.4.1.3 of MIL-HDBK-5,
derived values are those room temperature mechanical property values that are
established through their relationship to directly calculated values for room
temperature Ftu and Fty' The guidelines for the presentation of data as des-
cribed in Chapter 9, Section 9.3.9,1, of MIL-HDBK-5 require at least ten pairs
of measurements, each representing a single lot of material. For economic
reasons 1t was decided to limit the number of heat treat conditions to be
tested to the H1025 and H1150 tempers, the same heat treat conditions for which
compressive yield strength and shear ultimate strength had previously been deter-
mined. These two tempers represent the minimum aging temperature for good stress
corrosion resistance and the maximum aging temperature for the alloy, respectively.
Table 1 shows the test plan to acquire the necessary data. All tests were sched-
uled in the longitudinal grain direction since suppliers do not guarantee trans-

verse mechanical properties for 17-4PH.

(1) Ruff, P, E., "Determination of Selected MIL-HDBK-5 Design Allowable Proper-
ties for Five Aerospace Materials', AFML-TR-75-58, Battelle's Columbus
Laboratories, May, 1975,




TABLE 1. TEST PLAN FOR 17-4PH BAR, H1025 AND H1150 CONDITIONS

Room Temperature

Heat Grain Bearing
Identification Direction Tensile e/D = 1,5 e/D = 2,0
336009 L 3 3 3
626436 | L 3 3 | 3
626692 L 3 3 3
636003 L 3 | 3 3
626881 L | 3 3 3
616501 L 3 3 3
626650 L 3 3 3
626787 L 3 3 3
600086 L v 3 3 3
620402 L 3 g 3
Total One Temper 30 30 30
Total Two Tempers 60 60 60




Materials—The same ten heats of air melted bar that were evaluated
in the previous project, reference (1), were utilized in this test program,
The material had been supplied by Armco Steel Corporation at no cost. The bars,
varying from 1 to 4-1/2 inches in thickness, were selected to encompass a wide
thickness range. Chemical composition of the material as reported by Armco is

shown in Table 2., All compositions conformed to the requirements of AMS 5643.

Heat Treatment—Appropriate lengths from each bar were solution

treated at 1900 + 25 F for 1/2 hour per inch of section thickness and air

cooled to room temperature. The bars were precipitation heat treated at 1025 F

or 1150 F for 4 hours and air cooled. All heat treatment was performed in air
furnaces. In the previous investigation, a considerable amount of cold work
(apparently from straightening) was detected in some of the bars which resulted in
abnormally high tensile strengths after age hardening. Consequently, for this
test program all bars were solution treated prior to precipitation hardening to

remove cold work,

Specimen Preparatiomr—After heat treatment, specimens were machined

from the bars at the locations shown in Figures 1 through 10, The configurations

of the various test specimens are shown in Figures A-1 through A-3, Appendix A.

Testing—Room temperature tensile and bearing tests were performed in
accordance with the procedures described in Appendix B. The results of these
tests are shown in Tables 3 and 4. All heats conformed to the producers'

guaranteed minimum tensile properties for the H1025 and H1150 conditioas.

Analysis—Derived values refer to those room temperature mechanical
property values that are established through their relationships to directly
calculated values for room temperature Ftu and Fty' The procedure is applica-
ble to Fcy’ F F , and F and involves the pairing of individual SUS and

su’ “bru bry
BUS measurements with TUS measurements for which Ftu has been established.
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3 tensile specimens:
T 2H5LI through 2H5L 3

6 bearing specimens:
2H5LI through 2H5LS6.

Bearing specimens maximum width
I

possible
FIGURE 1. LOCATION OF TEST SPECIMENS FOR 17-4PH BAR -- CODE H
|
3 tensile specimens:
T C 2K5L1 through 2K5L3
5
I = 5 -
l 6 bearing specimens:
2K5LI through 2K5L6.
: Bearing specimens maximum width
possible.
FIGURE 2.

LOCATION OF TEST SPECIMENS FOR 17-4PH BAR -- CODE K




3 tensile specimens:
T ( 215L1 through 215L3
| J
Iz - T 4
i |
C) 6 bearing specimens:
7 2I5L1 through 2I5L6

FIGURE 3. LOCATION OF TEST SPECIMENS
FOR 17-4PH BAR -- CODE I

(ele

$>x<:i:\:i\::_::_:i/:i////////

6 bearing specmens\

2J5L1 through 2J5L6

FIGURE 4, LOCATION OF TEST SPECIMENS
FOR 17-4PH BAR -- CODE J
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3 tensile specimens:
2L5LI through 2L5L3

L
[ \6 bearing specimens:
2L5LI through 2L5L6

FIGURE 5. LOCATION OF TEST SPECIMENS FOR

‘17-4PH BAR -- CODE L

6 bearing specimens:

2M5LI through 2M5LS6.

Bearing specimens maximum 3 tensile specimens:
width possible. 2M5LI| through 2M5L3

-

P ILL ST

s

LD AT

(JO

-‘—I——’-
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FIGURE 6. LOCATION OF TEST SPECIMENS FOR

17-4PH BAR -- CODE M



| [
L
L 6 bearing specimens:
- 2N5LI through 2N5L6
|
L

g — q ——

FIGURE 7. LOCATION OF TEST SPECIMENS FOR
17-4PH BAR -- CODE N

I=.
l

ala

6 bearing specimens: ‘ 16
205LI through 205L6

FIGURE 8. LOCATION OF TEST SPECIMENS FOR
17-4PH BAR -- CODE 0O
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3 tensile specimens:
2P5LI through 2P5L3

7 i N
: \6 bearing specimens:

l
N 2P5LI through 2P5L6

FIGURE 9. LOCATION OF TEST SPECIMENS
FOR 17-4PH BAR -- CODE P
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= 6 bearing specimens:
C 2Q5L1 through 2Q5L6
1

FIGURE 10. LOCATION OF TEST SPECIMENS
FOR 17-4PH BAR -- CODE Q
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Likewise, individual CYS and BYS measurements are paired with TYS measurements
for which Fty has been established.

Room temperature bearing yield and ultimate strength reduced ratios
were determined using the computational procedure described in Chapter 9, Section
9.2.9.2 of MIL-HDBK-5. The lot average test values for bearing yield strength
were paired with the corresponding lot average test values for tensile yield
strength., Similarly, the bearing ultimate strength values were paired to the

corresponding tensile ultimate strength values. Using the following equation:

Bt = =

where R = reduced ratio
T = average of n ratios
s = standard deviation of the ratios
t0.95 = the 0,95 fractile of the t distribution corresponding to

n-1 degrees of freedom

n number of ratios,
A computer program was used to compute the reduced ratios. The results of these
computations are shown in Tables 5 through 8.

These reduced ratios were utilized to establish design allowable values

for the '"bearing' properties as follows:

Fbru'(L) =R x Ftu (L), A or S basis

Fbru (L) (e/D = 1.5)H1025 = 1,697 = 155 = 263

2,146 % 155

332

Foru (1) (e/D = 2.0)y, 005

Fbry (L)

R x Fty (L), A or S basis

Fbry (L) (e/D = 1.5)H1025 = 1,458 x 145 = 211

14
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Fbry (L) (e/D = 2.0)H1025 = 1.729 x 145 = 250
Fbru (L) (e/D = 1.5)H1150 = 1.704 x 125 = 213
Fbru (L) (e/D = 2.0)H1150 = 2.159 x 125 = 270
Fbry (L) (e/D = 1.5)H1150 = 1.526 x 100 = 152
Fbry (L) (e/D = 2.0)HllSO = 1.812 x 100 = 181.
The F., and Fty A or S values were obtained from existing MIL-HDBK-5

Table 2.5.8.0(f). The B allowables were computed for the H1150 condition in a
similar manner using the F.  and Fty B values of 134 and 115 ksi, respectively
from MIL-HDBK-5 Table 2.5.8.0(f). MIL-HDBK-5 Table 2.5.8.0(f) was revised to

incorporate the above new design allowables as shown in Table 9.

Discussiom—A comparison of the bearing ratios for the H1025 and H1150
conditions as determined in this investigation and the H900 condition as computed

from MIL-HDBK-5 Table 2.5.8.0(f) is shown below:

_H900 H1025 H1150
Fbru
(e/D = 1.5) 1.647 1.697 1.704
(e/D = 2.0) 2.00 2.146 2159
Fbry
(e/D = 1.5) L.50 1.458 15526
(e/D = 2.0) 1.647 1.729 1.812,

The ratios for the three heat-treat conditions compare reasonably well, especially
the Fp., ratios. There appears to be a trend for slightly higher ratios with in-

creasing aging temperature.

Summary—Room temperature Fbru and Fbry values for the H1025 and H1150
conditions have been established. MIL-HDBK-5 Table 2.5.9.0(f) has been revised as
shown in Table 9 to include these data. (Values in the large print represent the

new data.)
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Alloy 188 Sheet

Background—Alloy 188 is a corrosion and heat-resistant cobalt base

alloy exhibiting high strength up to 1800 F and oxidation resistance up to 2100 F.
The alloy is covered by AMS 5608 for sheet and plate and AMS 5772 for bars and
forgings. Mechanical property data for this alloy in sheet form have been col-
lected by BCL under the MIL-HDBK-5 program and a summary(z) of the data available
was presented at the 44th MIL-HDBK-5 Meeting. However, there were insufficient
data to meet the guidelines for the incorporation of a new material in MIL-HDBK-5.
Due to a recent upsurge in interest in this alloy by the aircraft engine manufac-
turers, it was desirable to determine design allowables and incorporate this alloy

into MIL-HDBK-5. Consequently, testing was required to obtain sufficient data.

Test Plam—As defined in Chapter 1, Section 1.4.1.3 of MIL-HDBK-5,
derived values are those room temperature mechanical property values that are
established through their relationship to directly calculated values for room

temperature Ftu and F The guidelines for the presentation of data are de-

ty-*
scribed in Chapter 9, Section 9.2.9.1 of MIL-HDBK-5 and require at least ten
pairs of measurements, each representing a single lot of material. To establish
the shape of elevated temperature curves for the various properties, Section
9.3.1.1.1 of MIL-HDBK-5 requires a sample consisting of at least five lots of
material at each of several temperatures.

Table 10 shows the test plan to acquire the necessary data. Room tem-
perature compression and shear data for one heat were available in Reference 3.
Consequently, tests were needed for nine additional heats. According to the guide-
lines, bearing data for at least three heats are required for the incorporation of
a new material into MIL-HDBK-5. Therefore, bearing tests were scheduled for three
heats with edge distance, e/D = 2.0. Specification AMS 5608 specifies testing in
the long transverse grain direction for material greater than 9 inches in width.
Consequently, compression, shear, and bearing tests were planned for the long
transverse direction. Tensile tests were also scheduled for the longitudinal grain

direction in order to determine longitudinal design allowables for F,, and Fty

(2) 1Item 71-22, "Haynes Alloy No. 188", Status Report (Handout) presented at the
44th MIL-HDBK-5 Meeting, October 1972.

(3) Deel, 0. L., and Mindlin, H., "Engineering Data on New Aerospace Structural
Materials', AFML-TR-249, Battelle's Columbus Laboratories, December 1971.
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A room temperature precision compressive modulus value was not available for
Alloy 188, consequently, room temperature precision modulus determinations
were scheduled for two compression specimens prior to testing to determine
compression yield strength.

Sufficient elevated temperature tensile data up to 2000 F were avail-
able in References 3 through 5 to establish elevated temperature tensile
strength curves in accordance with guidelines. Elevated temperature compres-
sive yield data up to 1400 F for two lots (longitudinal and long transverse
grain directions for one heat) were available in Reference 3. Therefore, three
lots of elevated temperature compressive yield strength tests were scheduled
so as to conform to guidelines. Test temperatures were selected to be the same

as those used in Reference 3.

Material - Stellite Division, Cabot Corporation, supplied ten heats of
solution treated (annealed) sheet at no cost. Nine heats, varying in thickness
from 0.034 to 0.817 inch so as to encompass the sheet thickness range, were used
in the test program. Chemical composition of the material as reported by Stel-
lite is shown in Table 11. All compositions conformed to the requirements of

AMS 5608.

Specimen Preparation - Specimens were excised from the "as received"

solution treated sheet at the locations shown in Figures 11 through 13. The
configurations of the various test specimens are shown in Figures A-5 through A-8
in Appendix A. Due to the size of available material, tensile specimens with

l-inch gage length were used.

Testing - All specimens were tested in the "as received" solution trea-
ted condition. Room temperature, tensile, compression, shear, and bearing as

well as elevated temperature compression tests were conducted in accordance

with the procedures described in Appendix B. The results of these tests are

(4) Unpublished data from J. W. Tackett, Stellite to R. J. Favor, Battelle,
dated March 23, 1972. (MIL-HDBK-5 Source M-101).

(5) Rutkosky, F. A., "Evaluation of Candidate Heat Shield Materials for Shuttle
Vehicle", Report LR 7765-4024, Rockwell International Space Division,
September 1970. (MIL-HDBK-5 Source M-149).
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shown in Table 12. All heats conformed to the minimum tensile properties
specified in AMS 5608. Room temperature compression precision modulus tests
were conducted on long transverse compression specimens (Figure A-6, Appendix A )
from two different heats as described in Appendix B. The results of these

tests as shown in Table 13.

Analysis - As previously indicated, derived values refer to those room
temperature mechanical property values that are established through their re-
lationships to directly calculated value for room temperature Ftu and Fty' The

procedure is applicable to Fcy’ F , F , and F and involves the pairing of

su” b r
heat average SUS and BUS measurements wiEh TUS mZaZurements for which Ftu has
been established. Likewise, heat average CYS and BYS measurements were paired
with TYS measurements for which Fty has been established. Tensile properties
in grain directions not covered by specification are also derived in a similar
manner.

Using the above relationships reduced ratios for the various "unknown"
properties were determined using the computational procedure described in
Chapter 9, Section 9.2.9.2 of MIL-HDBK-5. The heat average test values for
long transverse compression yield and bearing yield strength were paired with
the corresponding heat average test value for long transverse tensile yield
strength. Similarly, the long transverse shear and bearing ultimate values
were paired to the corresponding long transverse tensile ultimate values,

Longitudinal tensile yield and ultimate strength values were paired to cor-

responding long transverse tensile properties. Using the following equation:

5 G a0
Jn
where R = reduced ratio
T = average of n ratios
s = standard deviation of the ratios
to.95 = the 0.95 fractile of the t distribution corresponding to
) n-1 degrees of freedom
n = pnumber of ratios.

28



144 £°62 6°SY LLLELIN 4
144 £'1¢ Y'9% L la
144 £ LT S'Sh 1l 9ua b iy 0001
Y4 "z 0°6% LEEREINY
: 82 9 €€ IANA ) S la
(%4 9'0¢ | 805 | - I % 1a 11 009
[3EA 1z %€ 6°L9 A 8°€€ 8°¢S 0°89 [0 e3e1aay
(Q) == -- -- 11 0°%¢ ST LS %99 Loent € la
6°8Z1 144 6'2¢ 1°69 A (344 0°¢S %89 8 eyl z la
0°921 61 6°1¢ £999: 1 gt ). -0°C¢ . 0°¢S €69 06491 ) 6 s R 11
12 9'0¢ 8°6¢ 9'L9 £ 6H1 @3e1any
12 8°0¢ 0°96 0'89 LSyl £ 1a
92 £°0¢ (3 L'99 0°6%1 z 1a HL91+%-0881
sl e il e e BT e 0RO 0796, | 59 T°6HT rad.. 1 1y 090°0 a
6" 191 L Lg 1°621 91 9 €€ L°69 €1 9'€E €719 Lot 8°2€1 @8e1any
2 on1 L°zig £°621 91 6°2¢ £°89 €1 A 0°89 1°0¢L 8*ZET € 10
1°Z91 %°0Z¢€ £ 91 91 6" €€ Lot €1 s ze $°99 z oL 8 ¢l z1d
€€yl | 1°0Z¢ | 9°SsT1 | ST 9°¢e | T'0L | T | _T°1TE Sty | @1 . 8°TEL ) il e 11
81 g€ 1¢ 789 6L z el e8e1any
0z 0°€€ $°89 9°0L €°2Ze1 €19
L1 %1€ 0°L9 oL S 1gl 719 4%910-0-0881
o o W | T Ao (GE6E - 0'69 | oLt LUTE1 171 1 1¥ L81°0 &)
L"sel 8°91¢ 9° 121 o1 €°0¢ € 1L 9 L1g L°6S 9°99 S el ®Briaay
0°LE1 L°91¢ zT ezt 11 z°82 0°zL 9 9°Z¢ 0°09 8°99 1°9¢1 €14
L 9el €°91¢ 9611 [3 9°0¢ 0°oL 9 .G 1§ $'6S 0°L9 9°GEl z 19
% SET ST Lg 67221 01 0°zZ¢ 0°zL 9 0°1¢ G 6S 0°99 6°1¢€T 118 11
= i ==t [ siee |. <°65 [ 122z | 6°9e1 38e1any
91 (v 48 S 65 6L 9o LET € 14
91 9°€€ 0°09 1L 9°9¢1 714 1891-9-0881
e el S (10 W0 (G - o'6s__} ttEe | 9°9ET.. 114 1 1¥ 680°0 L
6791 9°¢Z1 01 1€ o Sl 9 (341 0°6S 2Tl A e8eiany
€ eyl (®) (9) 11 L*1€ Y°SL S S ge 0°09 0'€L 17291 € IV
2 (®) [ARAA o1 2 A FAR 74 S TU€E 0° €9 6'1L 0141 T 1y
1°€91 (®) 0°sz1_| o1 %1€ 6°SL 6 | rroc o'ws | s8'1L YT TV 11
92 Y 1€ 7°8$ 1°18 gt 9Beiaay :
o€ g 0°8¢ 8708 LA € v
o€ 2 og 0°8¢ L°18 £ InT TV 1191-2-0881
Lt LAY (35:19 8°08 L1yt 1 v  : ¥ %€0°0 v
I ¥ I8y ] I8 01 I8 u 81 01 Yyouy | uy I8 ¥ uoJI®dJFFIUNPT uoyIIQ a SSAUNITYL Iaquny
‘sig ‘sng ‘sns on ‘sxo .% juasiad ‘3 (5.6 7 ‘sni uamjoadg ugein ‘san3jwiadumay I®IF/IPO)
0°'7 = /3 aways 3 uojsuldxl
ﬂﬂuhlﬂn Qoysseacwon
II3HS 88T AOTIV A0 SIIIMIJO¥d TVOINVHOAW °“ZT1 IT9VL

29




z1 (%14 0°6¢ e8wiaAy
8 9°%T S Le 6 11
91 9°92 S* 0% 8 14 11 0041
St 7762 8° %% a8e1any
ST 1762 L L 13
-- (2) 8" %% 9 1 11 0001
Al 1°82 T8y a8e1any
4 ¢ (914 0°6% acie S 1d
41 8'le | miln % 1d 11 009
gLt [A 9°1¢ 7°69 L 0°7¢ T°9¢ 1°U (A EY:LEINT
S 821 T ST1e L°89 9 §°te 0°9¢ L°69 L € 14
07821 €1 (s t°89 8 ot [ 19 9°1L L AxA ¢ AR |
1°921 11 1*ze 8°0L L 6°2¢ 0°9¢% 6°1L VARAAS 114 11
0¢ 2°1¢ € 9¢ 1%€L z'en ?3eaany
o€ 7 62 §°9¢$ [ zeent £ 14
1]% 6°0¢€ € 9¢ s°TL T evt T4 €691-9-0881
e 1106 1ESE. - §°9§ T 9l 1°€91 113 1 14 §Z1°0 d o
St £€°9T 77 0% EY-EEEINT 32
61 1°0F 0°0¥ 6 13
11 Sz | £°0% 8 11 11 00%1
11 0°62 oYy e8e1aay
11 0°62 A 4} L 13
o1 0°6Z 79y 9 13 11 0001
11 9°0¢€ L°8% C @3e1any
11 Toie 0°6% S 13
11 06z | %'8% ~ S — v 13 11 009
0° %21 01 1€ 0°L9 S r4h {4 7°09 8°29 1°8€1 EY-CREINT
67221 6 (4% 9°99 S € ce 0°09 8°%9 G 6€1 € 14
L€zl 01 £°0¢ 6°59 S (o] ' 0°09 0°29 0°6€1 T 13
%°sz1 | o1 p°1g | $°89 | 9 1767 $'09 §'19 | B°SEl 113 11
0z 1°2¢ 519 oL L LET a8e1aAy
12 T EE €19 1°0¢ 0°8€1 [ |
01 L°te 0°'19 6°69 SULET rAR k| 2910-0-0881
| AT e L erog- . 0B o ). 970C _9°Lg1 1 ool e M B A 680°0 : i
62 9°97 6°6€ a8e1aAy -
62 9°LT 6°6€ 6 1d
62 9°6Z 8°6¢ 8 1d 11 0091
183 u 84 01 T8) u 181 01 youy 1 uy ] o UOFIPITITIUAPI u0¥39911q a s8UNITYL 13quny
‘sns un *sx9 of juad1ad ‘@ ‘sx1 ‘sny uauwyoadg uywin ‘sanjwiadwa] Jwag/2p0)
Iways 3 Uojsuay
— dujaseg | Go79633dmo)

(penujauo)) “ZT TIEVL



*§1§93 UOTIWITJFIID uo:%_:mv

*gN{NPOT 103 I[qUIFNS JOU IAIND UTBIIS-PEOT

-1ways uj [Fe3 20U PIQ

q

*padong uawjdads,

6°821 61 9'€g 1°5¢L -- -- s 8% L7st 0791 98riany
¢ 1e1 | 61 8°c¢ 9% nL ® ® ® ¢ 11
6° €21 61 6°2¢ vl 7 T
% 1€l | 0z s RS ) (I | —— e . 1 II 11
o1 9°1¢ 0°6S H°6L [S:1A a3e1aay
o1 €62 0°%¢ 0°6L AT £ I
8 0°¢€¢ (311 S 6L L7891 T 6191-2-0881
B R U O D (lds | 96t 0°6%1 mﬂ; 11 T ¥ $21°0 1
67921 6 8°1¢ 1°91L -- -- S 1§ §°99 0°sel e8e104y
9'9z1 | 6 LoTe 8"l ® ® ® ¢ IH
€Lt 6 9°2¢ 8L 7 1
i _(q) | o1 | (o € 2R (O v ] A0 (S, |y | S L. - | o g | 1 an 11
: i1 €T (19 L*sl RO s8e1oay
L1 o°1¢ 0°¢€S s <L 97641 € M
L1 E¥TE 0°6S 0°9L 9° €91 7 T 0691-Y-0881
- e I/ [ | B - 1™ T 1¥ 0Z1°0 -
L°0cl 61 8-t L0l €1 1°1¢ (31 0" %L 88" 38e1any
8621 -- - -- o1 L og (91 8°6L 17891 €19
9°1¢l 61 0°%¢ 9° 4L o1 862 0°¢¢ 0"t 0°891 719
_ - (q) | 61 %16 8 L 6t | dswe ) . . 08T et .. et oSt B - S (. S
I €1 6°2¢ §Ee 8 €L 119 ELLERINY
L1 0°2¢ 0° %S c*igl S st (oo )
o1 0°0¢ (55149 AL 0281 Z 19 2991-€-0881
11 z°9¢ 0°%¢ L9t 67151 11 G 1y 0%0°0 9
T8 T5) T8) u 1§14 01 T8y u 8% 01 youj 1 uy 183 5% UOTIWITIFIUIPI ECISELER i} i §S3UNITYL Jsquny
‘Sag ‘sng ‘sns €54 ‘s19 .Nm juad1ad ‘2 ‘Sx1 ‘snL uamyoadsg uyein ¢2injwiadwal IWeR/2p0)
0°Z = a/° avays U0} 8891400 uojsusy
T Sujaesg |
(panuj3uoy) °Z1 FIEVL

31




TABLE 13, PRECISION COMPRESSIVE MODULUS TEST RESULTS
FOR ALLOY 188 SHEET

Code/Heat Thickness, | Grain Specimen Stress Chord Moduli, psi x 10P
Number in. Direction Ident. Interval,psi [Run 1 Run 2 Run 3 Average

I 0.125 LT IT-1 0-10 35:9 33.3 34,4 34.5

1880-2-1619 10-17.9 35.9 33,2 33,2 3%.1

Average 3.3

IT-2 0-10 33.3 34,4 33,3 33.7

10-17.9 317 3147 32,7 32,0

Average 32.9

IT-3 0-10 33.3  34.4 34,4 34.0

10-17.9 33.0 34,4 33,0 33.5

Average 33.8

Heat Average 33.6

c 0.187 LT CT-1 0-10 35.7 33.3 34,4 34.5

1880-0-0164 ' 10-19.5 32.8 32.6 32.8 32,7

Average 35.6

CT-2 0-10 33.3 33.3 33.3 33.3

10-19.5 34.4 34,5 33.3 3.1

Average 33.7

CT-3 0-10 33,3 33.3 33.3 33.3

10-20 3.5 32.2 31.2 32.6

Average 32.9

Heat Average 33.4

Grand Average 33.5
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A computer program was used to compute the reduced ratios. The results of these

computations are shown in Tables 14 and 15.

These reduced ratios were utilized to establish design allowable values

for "unknown'" properties as follows:

Fty(L) =R x Fty(LT)’ S basis
Fty(L) = 1.037 % 55 =57
Ftu(L) =R x Ftu(LT)’ S basis
Ftu(L) = 1.003 x 125 = 125
Fsu(LT) =R x Fsu(LT), S basis

]
o

F . (LD .889 x 125 = 111
su

Fcy(LT) = R.x Fty(LT)’ S basis

F_(LT) = 1.005 % 55 =55,
cy

The Ftu(LT) and Fty(LT) were AMS 5608 specification minimum values. Since re-
duced ratios for bearing were based on only three heats, bearing design allow-
ables were not proposed. MIL-HDBK-5 Table 6.4.2.0(b) was prepared with the
above design allowables as shown in Table 22.

A room temperature tensile modulus of elasticity value of 33.6 x 102
ksi (determined dynamically) was reported in Reference 6. However, a precision
E. value was not available; consequently, tests were conducted to determine this
value. The results of these measurements, shown in Table 13, indicated a static
compressive modulus of elasticity of 33.5 x 10% ksi compared to a dynamic tensile
modulus of elasticity of 33.6 x 10°® ksi as reported in Reference 6. Due to the
similarity in values, it was decided to equate the compressive modulus value to

the tensile modulus value for the design allowable table.

(6) Stellite Division Technical Bulletin F-30.361B, "Haynes Alloy No. 188",
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The effect of elevated temperature on the tensile yield and ultimate
strengths, and compressive yield strength was determined in accordance with the

guidelines in Section 9.3.1 of MIL-HDBK-5 using the equation:

S
o 1B 0.95
R = ==z
J/n
where R = reduced ratio
T = mean value of the ratio of the elevated temperature

property value to the room temperature property value
s = standard deviation of the ratios
t6.95 = the 0.95 fractile of the t distribution corresponding
to the n-1 degrees of freedom

n = number of ratios in the sample.
A computer program was used to compute the reduced ratios. The results of these
computations are shown in Tables 16 through 18. Only four paired elevated tem-
perature ratios were available for compression yield strength because the longi-
tudinal paired ratios for one heat from Reference 3 displayed significantly higher
average ratios than the long transverse ratios and these were not included. The
average elevated temperature compressive yield strength ratios for the four heats
are consistent and appear representative; consequently, the reduced ratios based
on four heats were used to prepare an elevated temperature curve. Working curves,
Figures 14 through 16, were drawn through 100 percent at room temperature and
not higher than the computed reduced ratios (R) shown in Tables 16 through 18
for each temperature. Specification AMS 5608 specifies minimum tensile prop-
erties at 1200 F. For tensile ultimate strength the specification elevated tem-
perature value converted to percentage of room temperature value produced a per-
centage of 62 percent which was the same as the reduced ratio for 1200 F. For
tensile yield strength the specification percentage was 65 percent compared to
62 percent for reduced ratio. Since the reduced ratio was lower than the speci-
fication ratio, the working curve was drawn through the reduced ratio at 1200 F.
Finished curves were prepared in MIL-HDBK-5 format as shown in Figures 23
through 25.

Elevated temperature elongation data were available from References

3 and 4. A working curve showing the effect of temperature on long transverse

36
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elongation is presented in Figure 17. This curve prepared in MIL-HDBK-5
format is shown in Figure 28,

Elevated and cryogenic dynamic modulus of elasticity data were avail-
able in Reference 6. A working curve showing the effect of temperature on the
dynamic modulus of elasticity is shown in Figure 18. For comparison static com-
pressive modulus data from Table 12 as well as static tension and compression
modulus data from Reference 3 are plotted in the same graph. Since the dynamic
modulus data covered a wider temperature range than the static data, the dynamic
modulus curve was prepared in MIL-HDBK-5 format as shown in Figure 26. A MIL-
HDBK-5 standard note concerning the difference in dynamic and static moduli of
elasticity at elevated temperatures has been incorporated in the graph.

Room and elevated temperature data for Poisson's ratio were avail-
able in Reference 7. A working curve showing the effect of temperature on
Poisson's ratio is shown in Figure 19. The finished curve in MIL-HDBK-5 format
is presented in Figure 27. The modulus of rigidity, G, was calculated from the
tensile modulus of elasticity and Poisson's ratio and is shown in Table 22.

In order to determine typical room temperature tensile and compressive
stress-strain curves, the load-strain curves obtained from tensile and compres-
sion tests were used to determine the Ramberg-Osgood shape parameter, n, using
the graphical procedure described in Chapter 9, Section 9.3.2.4 of MIL-HDBK-5.
The Ramberg-Osgood parameter, n, for each tensile and compression test is shown

in Table 11. Using the Ramberg-Osgcod equation,

= +
€total ®total eplastic
f n
== kf
®total E
where - = total strain

i = stress
k = constant
E = modulus of elasticity
n = Ramberg-Osgood parameter,

(7) Unpublished data from J. Tackett, Stellite Division (MIL-HDBK-5
Source M-357).
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since eplastic = kf
e :
B plastic _ 0.002
= - =
f TYS
substituting 3 - 0.002f"
total E TYSn

A computer program was utilized to plot typical stress-strain curves using typical
values for E or Ec’ n, and TYS or CYS. According to Section 9.3.2.2 of MIL-HDBK-5,
three lots of stress-strain curves are required to establish typical curves.

For room temperature tensile stress-strain curves, the Ramberg-Osgood
parameters were determined from the tensile tests shown in Table 12 and from
those in Reference 3. The individual heat average values and overall average n
values are shown in Table 19. The typical yield strengths were determined from
the grand average of the yield strengths of the heats listed in Table 19. The
room temperature tensile modulus of elasticity as published in Reference 6 is
33.6 x 10° psi. A summary of the parameters used to construct room temperature

tensile stress-strain curves as listed below:

Grain
Direction E TYS n
L 33.6 74 19
LT 33.6 69 8.4

Typical room temperature tensile stress-strain curves are shown in Figure 29,
Elevated temperature tensile stress-strain curves were available for only one
heat, Reference 3, which was insufficient quantity to meet guidelines for inclus-
ion.

For compressive stress-strain and compressive tangent-modulus curves,
the Ramberg-Osgood parameters were determined from compression tests shown in
Table 12 and as from those in Reference 3. The heat average values and overall
average n values are shown in Table 20. The typical room temperature compressive
yield strength was determined from the grand average of the yield strengths of

the heats listed in Table 20.
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TABLE 19.

DETERMINATION OF RAMBERG-0SGOOD PARAMETERS FOR ROOM
TEMPERATURE TENSILE STRESS-STRAIN CURVES FOR ALLOY

188 SHEET

Thickness,

Heat Number inches Ref L LT
1880-2-1611 0.034 - 26 6
1880-4-1681 0.089 - 1.7 6
1880-0-0164 0.187 - 18 13
1880-4-1674 0.060 - 21 12
1880-0-0162 0.089 - 20 5
1880-4-1693 0,125 - 30 7
1880-3-1662 0.040 - 13 13
1880-4-1690 710120 - 17 -
1880-2-1619 0.125 - 10 -
1880-0-0156 0.078 (3) 16 D
Average 19 8.4
TABLE 20, DETERMINATION OF RAMBERG-OSGOOD PARAMETERS FOR LONG

TRANSVERSE COMPRESSIVE STRESS-STRAIN CURVES FOR

ALLCY 188 SHEET

Thickness,
Heat Number Inches Ref RT 600 F 1000 F 1400 F
1880-2-1611 0.034 - 10 - - -
1880-4-1681 0.089 - 10 - - -
1880-0-0164 0.187 - 16 - - -
1880-4-1674 0.060 - 21 22 22 29
1880-0-0162 0.040 - 10 1l 11 15
1880-4-1693 0.125 - 12 12 15 12
1880-3-1662 0.040 - 19 - - -
1880-4-1690 0.120 - 9 - - -
1880-2-1619 0.125 - 19 - - -
1880-0-0156 0.078 3) 5 _6 12 16

Average 13 13 115 18
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The elevated temperature typical compressive yield strengths were determined
by multiplying the room temperature typical yield strength by the percentage
indicated by the elevated temperature compressive yield strength curve,
Figure 25. The room temperature compressive modulus of elasticity as estab-
lished in this test program, Table 22, was 33.6 x 10° psi. The elevated tem-
perature compressive moduli were obtained by multiplying the room temperature
value by the percentage indicated by the elevated temperature dynamic modulus
curve, Figure 26. A summary of the parameters used to construct the compres-

sive stress-strain and compressive tangent modulus curves is shown in Table 21,

TABLE 21. PARAMETERS FOR CONSTRUCTION OF TYPICAL LONG TRANSVERSE

COMPRESSIVE STRESS-STRAIN AND TANGENT MODULUS CURVES
FOR ALLOY 188

Test Compressive Yield Ramberg-0sgood Compressive
Temperature Strength, Parameter Modulus,
F ksi n ksi x 10
RT 72 13 33.6
600 50 13 29.9
1000 46 15 27.2
1400 40 18 24.9

Compressive tangent-modulus curves were also constructed utilizing

the above parameters and the following equation:

1

1 n=1
E + nKf

Etan =
where tangent modulus is the first derivative of stress with respect to strain,
df/de. Typical compressive stress-strain and compressive tangent modulus
curves at various temperatures are presented in Figure 30.

Physical property data for Alloy 188 were available in Reference 6.
This source indicates the density to be 0,330 1b/cu in. The effect of tempera-
ture on coefficient of expansion, thermal conductivity, and specific heat is
shown by working:curves in Figure 20 and the corresponding MIL-HDBK-5 illustration

in Figure 22.
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A MIL-HDBK Section 6.4.2.0 describing Alloy 188 has been prepared as
shown in Figure 21,

Discussion - The %%g reduced ratio of 88.9 for Alloy 188 appears high.
However, this ratio compares favorably with the %%% ratio of 84.6 for L-605, a
similar cobalt-base alloy. The latter ratio was computed from MIL-HDBK Table
6.5.1.0(b).

Summary - A complete new MIL-HDBK-5 Section 6.4.2 has been prepared to
incorporate design allowable properties for Alloy 188 into MIL-HDBK-5. The section
consists of a comments section, Figure 21, and room temperature design mechanical
properties as shown in Table 22. These allowables are based upon specificat ion
minimum tensile strengths. In addition, effect of temperature on tensile yield
and ultimate strengths, compressive yield strength, elongation, dynamic moduli
of elasticity, Poisson's ratio, and physical properties are shown in Figures 22
through 28. Typical room temperature tensile stress-strain as well as room and

elevated temperature compressive stress-strain and compressive tangent-modulus

curves are presented in Figures 29 and 30,
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* treated condition.

6.4.2,0 Comments and Properties - Alloy

188 is a corrosion and heat resistant cobalt-
base alloy used for moderately stressed parts
up to 2100 F, The alloy exhibits outstanding
oxidation resistance up to 2100 F resulting
from the addition of minute amounts of lan-
thanum to the alloy system, The alloy exhibits
excellent post-aged ductility after prolonged
heating of 1000 hours at temperatures up to
1600 F inclusive.

Alloy 188 is not hardenable except by
cold working and is used in the solution
The alloy can be forged
and welded. Welding can be accomplished by
both manual and automatic welding methods
including electron beam, gas tungsten air,
and resistance welding. Like other cobalt
base alloys, machining is difficult neces-
sitating the use of sharp tools and low cut-
ting speeds; high speed steel or carbide
cutting tools are recommended.

Gas turbine applications include transi-
tion ducts, combustion cans, spray bars, flame-
holders and liners, Material specifications
for Alloy 188 are presented in Table 6.4.2.0
(a).

TABLE 6.4.2.0(a) Materi-1 Specifications
for Alloy 158

Specification Form Condition
AMS 5608 Sheet and Solution treated
plate (annealed)
AMS 5772 Bars and Solution treated
forgings (annealed)
FIGURE 21.
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Room Temperature Properties

Room temperature mechanical and
physical properties are shown in Table
6.4.2.0(b). The effect of temperature
on physical properties is shown in
Figure 6.4.2.0.

6.4.2.1 Solution Treated Condition -
Elevated temperature properties for
this condition are presented in Figures
6.4.2.1.1(a) through 6.4.2.1.4.

Typical tensile stress-strain
curves at room temperature are presente:
in Figure 6.4.2.1.6(a). Typical
compressive stress-strain and tangent
modulus curves at room and elevated
temperatures are presented in Figure
6.4.2.1.6(b).

PROPOSED MIL-HDBK-5 SECTION 6.4.2 FOR ALLOY 188



TABLE 22. PROPOSED MIL-HDBK-5 TABLE 6.4.2.0(b)

TABLE 6.4.2.0(b). Design Mcchanical and Physical Propevties of Alloy 188

SPECIification ..eowicossesmessssmrens AMS 5608

Form Sheet

...............................................................

BRI 0P s R Solutlon treated

hickness or diameter, in.
L ' VR £0.020 0.020 - 0.187

BEBLE,, osniiiminsmims i S S

Mechanical properties:
Flu’ ksi: 3
L... 125 125

I cissnviisaiassesnsvamnpsas 125 125

L saveniii : 57 57
LT.. ' 55 55

L..--‘.un-o'o.c-lt'-n..-.- S -

.. 55 55
Fg,, ksi 1 1 M ' 111

#90800000000ee 00t asenrtreaas Seoatanesans Se0setst

(e/D = 2, 0)...reres s i R
e, percent:

L %05 o & Sumoooasmessssoniimiirion --- : s

by 40 45

E, 105 1 S Sy 33.6
By 100 W8 e mesmmis 33.6
G, 103 ksi | | 12.8

B i sneressmman s s annss s ssaansse sassnsns nsass st

Physical properties:
@, 10/in > e 0.330

Cy, Bu/(AbNI) e See Figure 6.4.2.0

K, Btu/[ () (12} (F) /) See Figure 6.4.2.0
a, 1076 in. /in. /F_ .. See Figure 6.4.2,0
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FIGURE 23. PROPOSED MIL-HDBK-5 FIGURE 6.4.2.1.1(a)
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FIGURE 27. PROPOSED MIL-HDBK-5 FIGURE 6.4.2.1.4(b)
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FIGURE 6.4.2.1.5. Effect of temperature on elongation (e) of Alloy 188
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FIGURE 28. PROPOSED MIL-HDBK-5 FIGURE 6.4.2.1.5
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FIGURE 6.4.2.1.6(a). Typical tensile stress-strain curves for Alloy 188
sheet at room temperature.

FIGURE 29. PROPOSED MIL-HDBK-5 FIGURE 6.4.2.1.6(a)
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FIGURE 30. PROPOSED MIL-HDBK-5 FIGURE 6.4.2.1.6(b).
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15-5PH Precipitation Hardening Stainless Steel Bar

Background - MIL-HDBK-5 currently contains 'derived property" allow-
ables for 15-5PH in two heat treat conditions, H1025 and H1150, with bearing
strength allowables available only for the H1025 condition. In order to complete
the room temperature mechanical property allowables for the H1150 condition, it
is desirable to establish bearing yield and ultimate strength for e/D = 1.5 and
e/D = 2,0. A literature search did not produce any bearing strength data for the

H1150 condition; consequently, testing was required to obtain these data.

Elevated temperature tensile yield and ultimate strength curves(s) for
the H925, H1025, and H1100 conditions were approved for incorporation at the 49th
MIL-HDBK-5 Meeting and will appear in Revision C. Similarly, it is desirable to
establish elevated temperature compressive yield strength curves for the various
tempers. Elevated temperature compressive yield strength data for one heat in
the longitudinal and long transverse grain directions for the H1025 condition are
available in Reference 9. Elevated temperature compressive yield strengths are
the H1150 condition for three heats in the longitudinal grain direction are avail-
able in Reference 1. Consequently, oniy a modest amount of testing was needed
to obtain the required quantity of elevated temperature compressive yield strength

data for the H1025 and H1150 heat treat conditions.

Test Plan - As defined in Chapter 1, Section 1.4.1.3 of MIL-HDBK-5,
derived values are those room temperature mechanical property values that are
established through their relationship to directly calculated values for room
temperature Ftu and Fty' The guidelines for the presentation of data are
described in Chapter 9, Section 9.2.9.1, of MIL-HDBK-5 and require at least ten
pairs of measurements, each representing a single lot of material. To establish
the shape of elevated temperature curves for the various properties, Section
9.3.1.1.1 of MIL-HDBK-5 requires a sample consisting of at least five lots of

material at each of several temperatures. The test plan for acquiring the

(8) 1Item 75-6, "Elevated Temperature Curves for 15-5PH Bar", 49th MIL-HDBK-5
Meeting Handout Proposal, April 1975.

(9) Deel, 0. L., and Mindlin, H., "Engineering Data on New Aerospace Structural
Materials', AFML-TR-72-196, Volume II, September 1972.
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tensile, compression, and bearing data for the H1150 condition is presented in
Table 23, The required compression tests for the H1025 condition are shown in

Table 24.

Material - The same seven heats of consumable electrode vacuum melted
15-5PH bar that were evaluated in the Previous project, Reference 1 , were
utilized for this test program. The material had been supplied by Armco Steel
Corporation at no cost. The bars, varying from 5/8 inch to 5-1/2 inches in
thickness, were selected to encompass a wide thickness range. Chemical composi-
tion of the six heats as reported by Armco is shown in Table 25. These composi-

tions conformed to the requirements of AMS 5659.

Heat Treatment - In order to remove any cold work from straightening,

appropriate lengths from each bar were solution treated at 1900 + 25 F for 1/2
hour per inch of section thickness and air cooled to room temperature. The bars
were precipitation heat treated at 1025 or 1150 F for 4 hours and air cooled.

All heat treatment was performed in air furnaces.

Specimen Preparation - After heat treatment, specimens were machined

from the bars at the locations shown in Figures 31 through 39. The configura-
tions of the various test specimens are shown in Figures A-1 through A-4,

Appendix A.

Testing - Room temperature tensile, compression, and bearing tests and
elevated temperature compression tests were performed in accordance with the
procedures described in Appendix B. The results of the tests are shown in
Tables 26 and 27. The tensile ultimate strengths of two heats, 3X0786 and
1W0516, were slightly below producers' guaranteed minimum value of 135 ksi for

H1150 condition.

Analysis - As previously indicated, derived values refer to those room
temperature mechanical property values that are established through their rela-
tionships to directly calculated values for room temperature Ftu and Fty' The
procedure is applicable to F and F and involves the pairing of individual

bru bry
BUS measurements with TUS measurements for which Ftu has been established.
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TABLE 23. TEST PLAN FOR 15-5PH BAR H1150 CONDITION

Room Temperature Temperature
Heat Grain Bearing RT, 400, 700, 900 F
Identification Direction Tensile e/D = 1.5 /D = 2.0 Compression
3X0786 L 3 3 3
3X0786 T 3 3 3
1W0516 L 3 3 3 2
1wW0516 i 3 3 3
1W0861 L 3 3 3
1W0861 T "3 3 3
4X0780 L 3 3 3 2
3W0523 L 3 3 3
3W0687 L 3 3 3
Total A7) 27 27 16
TABLE 24. TEST PLAN FOR 15-5PH BAR H1025 CONDITION
Temperature
Grain Room Temperature RT, 400, 700, 900 F
Identification Direction Control Tensile Compression
1W0516 1 2
1W0861 1 2
4X0780 L . 2
Total 3 24
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/ Six bearing specimens:
IASLI through IASL6

l - . |
|* Lu

!

I3n
4

#

\

IASLI through IA5L3

Six bearing specimens:
IASTI through IAST6

e ) S -

y 4 I

nit

) |

I
3 ¢ D &

S0

Three tensile specimens (0.250" dia):

Three tensile specimens (0.250" dia):
IASTI through IAST3

FIGURE 31.

LOCATION OF TEST SPECIMENS FOR

15-5PH BAR, H1150-CODE A
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Six bearing specimens:
IBSTI through IBSTG\

%

Longitudinal

Three tensile specimens:
IB5TI through IB5T3

Eight compression specimens:
IBSLI through IB5L8

Six bcaring specimens:
IBSLI through IB3L6

1 Omp bzzrrr Tz
,%» rosrosriesril

Comp }( Comp IB‘SLZ |85L3 mwz‘/
l t;:;1‘2;7;/

FIGURE 32. LOCATION OF TEST SPECIMENS FOR
15-5PH BAR, H1150-CODE B
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Eight compression specimens:
IESLI through IE5L8
Comp //Comp //Comp //Comp
Longitudinal

/

8-;—"

Comp

P T

Ll l ol
LLLLTLL

Ll T ALL L

Six bearing specimens:
T & IESLI through IES5L6
Ll LT L LS

3_4|_n

FIGURE 34, LOCATION OF TEST SPECIMENS FOR 15-5PH BAR, H1150-CODE E

67




Three tensile specimens (0.250 dia): //
IF5L3

IFSL2

IFSLI

Longitudinal

Six bearing specimens:
IFSLI through IF5L6

* L L L Ll L LT

e——— 2" o

FIGURE 35. LOCATION OF TEST SPECIMENS FOR 15-5PH, H1150-CODE F
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Three tensile specimens (0.250 dia): //
IG5L3

IG5L2
IGSLI

Longitudinal

/

Six bearing specimens:
IG5L1 through IG5L6

:,TQ L LA
* T T E T DL
‘ 2"
FIGURE 36.

LOCATION OF TEST SPECIMENS FOR 15-5PH, H1150-CODE G
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,

Longitudinal

/

IBSLZ I86L3 IBSL4
I86L7 IBGLG I86L5
Tensile specimen:

IB6LI (0.250" dia)

<% 5“ -

FIGURE 37. ©LOCATION OF TEST SPECIMENS FOR 15-5PH, H1025-CODE B
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Tensile specimen:

/ IE6LI (0.250" dia)

Longitudinal

7

FIGURE 39. LOCATION OF TEST SPECIMENS FOR 15-5PH, H1025-CODE E
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Likewise, individual BYS measurements are paired with TYS measurement for which
Fty has been established.

Room temperature bearing yield and bearing ultimate strength reduced
ratios were determined using the computational procedure described in Chapter 9,
Section 9.2.9.2 of MIL-HDBK-5. The lot average test values for bearing yield
strengths were paired with the corresponding lot average test values for tensile
yield strengths. Similarly, the bearing ultimate values were paired to the cor-

responding tensile ultimate values. Like derived property grain directions were

paired with like tensile property grain directions. Using the following equation

o7 el
/n
where R = reduced ratio
T = average n ratios
s = standard deviation of the ratios
t0.95 = the 0.95 fractile of the t distribution corresponding
to n-1 degrees of freedom

n = number of ratios.

A computer program was used to compute the reduced rations. The results of these
computations are shown in Tables 28 and 29. Confirming the assumptions made in
establishing the test plan, there did not appear to be any significant difference
in the reduced ratios for longitudinal and long transverse grain directions;
consequently the two grain directions were treated together.

These reduced ratios were utilized to establish design allowable values

for the "bearing" properties as follows:

Fbru(L&T) =R X Ftu(L)’ S basis

Fbru(L&T) (e/D = 1.'5)H1150 = 1.704 x 135 = 230
Fbru(L&T) (e/D = 2.0)H1150 = 2,173 x 135 = 293
Fbry(L&T) =R Fty(L)’ A or S basis

Fbry(L&T) (e/D = 1'5)H1150 = 1.585 x 105 166

201,

Fbry(L&T) (e/D - 2.0)Hllso -~ 1,914 x 105
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The Ftu and Fty values were obtained from existing MIL-HDBK-5 Table 2.5.6,0(¢c).

A comparison of the bearing allowables for the H1025 and H1150 condi-

tions is shown below.

H1025 H1150
Fbru’ ksi
(e/D = 1.5) 220 230
(e/D = 2.0) 285 293
Fbry’ ksi
(e/D = 1.5) 189 166
(e/D = 2.0) 222 201

The allowables for the H1025 condition are from existing MIL-HDBK-5 Table
2,5.6.0(c). A comparison of the bearing allowables for the two heat treat
conditions indicates that the bearing ultimate allowables for the H1150 condi-
tion are higher than for the H1025 condition even though the tensile ultimate
strength of the H1150 is considerably lower than that of the H1025 condition.

As indicated in the Reference 1 report, the reduced ratios determined
for the H1025 condition appeared to be low and an investigation was made at that
time to check the bearing stréngths which were measured. The test machine was
calibrated a second time (after the testing had been completed); the specimen
dimensions were rechecked for tolerance conformance; and the entire test setup
was rechecked several times with no discrepancies found. Annealed Ti-6A1-6V-2Sn
bearing specimens, which were tested at the same time as the 15-5PH specimens,
exhibited bearing ratios similar to annealed Ti-6A1-4V.

A comparison of 15-5PH bearing reduced ratios with those for 17-4PH in
the H900, H1025, and H1150 conditions and with those for Custom 450 and Custom 455

as determined from tests by Carpenter Technology Corporation, References .0 and 1%,

(10) Item 75-22, "Additional Data for Custom 455 Bar'", Proposal attached to 51st
Meeting Agenda, April 1976.
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is shown in Table 30. All bearing tests except those for 17-4PH in H900
condition were conducted using '"clean pin" conditions. (See bearing test proce-
dure described in Appendix B.) The cleanliness conditions for the tests used to
determine the allowables for 17-4PH, H900 condition, are unknown. From this
table it can be seen that the reduced ratios for 15-5PH in the H1025 condition
are considerably lower than all of the others and appear suspect.

In order to check these low ratios, additional bearing tests were con-
ducted on 15-5PH, H1025 condition, using three of the same heats of bar tested
previously. Appropriate lengths of the bars were precipitation heat treated at
1025 F for 4 hours and air cooled in an air furnace to simulate previous proce-
dure. After heat treatment, sbecimens were machined from the bars at the
locations shown in Figures 40 and 41.

Tests were conducted for both e/D = 1.5 and e/D = 2.0 conditions.

The results of the mechanical property tests are presented in Table 31. The
bearing average and reduced ratios are shown in Tables 32 and 33. The reduced
ratios from these tests are much higher than the previous tests and compare
closely with those for 17-4PH, H1025 condition.

The configuration of the bearing specimen was changed from that used
in the previous investigation, Reference 1, and the bearing hole diameter
reduced from 0.375 to 0.250 inch and the width increased from 1-1/4 to 2 inches.
However, it is believed that these changes would not cause the large differences
in the reduced ratios as evidenced by the fact that the Custom 450 and Custom 455
bearing tests utilized a 0.375-inch-diameter bearing hole.

Although the cause for the differences in the reduced ratios determined
in the previous program, Reference 1, and those determined in this test program
could not be determined, it is believed that the previously determined reduced
ratios are low. Since the resulting design allowable bearing values in MIL-HDBK-5
Table 2.5.6.0(c) for 15-5PH, H1025 condition, are highly conservative, these should
be changed so that the bearing allowables for the H1025 condition appear reasonable

with respect to those for the H1150 condition.

(11) Item 75-23, "Custom 450 Bar", Proposal attached to 5lst Meeting Agenda,
April 1976,
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Longitudinol
/ 5"
T 4
|%" 222727777777
%ZZ//////////
T AT T LT85 I 5 AT 5 ) . s
1 Six bearing specimens:
Ll LA Tl A P
IBXL7 through IBXLI2
-—\ 5" .

Three tensile specimens (0.250" dia):
IBXL7 through IBXL9

FIGURE 40. LOCATION OF TEST SPECIMENS FOR 15-5PH, H1025-CHODE B
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The bearing tests to check the previous data for the H1025 condition
were conducted on three heats which constitute insufficient data to meet the
MIL-HDBK-5 guidelines for determination of derived properties. However, the
average (mean) ratios and standard deviations (variances) for these three heats
were very similar to those for 17-4PH, H1025 condition. Consequently, the "F'" and
"t" tests were conducted to determine if there was any significant difference in
the reduced ratios for 17-4PH and 15-5PH, H1025 condition .

The "F" test was used first to determine whether the two sample vari-
ances differ (or do not differ) significantly, after which the "t" test was used
to evaluate whether the two sample means differ (or do not differ) significantly.
The results of the "F" and "t'" tests, presented in Table 34, indicated no signiifi-
cant difference in the BYS/TYS ratios for 15-5PH and 17-4PH, H1025 condition. The
results of the "F" and "t'" tests, shown in Table 35, indicated no significant dif-
ference in the BUS/TUS ratios for 17-4PH and 15-5PH, H1025 condition, except in
the means for e/D = 2.0. Since seven of eight conditions tested showed no signif-
icant difference in the bearing ratios for 17-4PH and 15-5PH, H1025 condition, and
since for the one exception, the 17-4PH mean percentage (ratio) was lower than the
15-5PH mean percentage (ratio), it is recommended that the reduced ratios deter-
mined for 17-4PH, H1025 condition, be used for 15-5PH, H1025 condition.

Consequently, the current bearing design allowables for 15-5PH, H1025
condition, in MIL-HDBK-5 Table 2.5.6.0(c) have been replaced with the bearing
allowables determined for 17-4PH, H1025 condition, as determined in this test
program. These new bearing allowables for 15-5PH are shown in Table 45.

The effect of elevated temperature on the compressive yield strength
was determined in accordance with the guidelines in Section 9.3.1 of MIL-HDBK-5

using the following equation:

t S
R = 0.95

T -
J/n

where R reduced ratio

r = mean value of the ratio of the elevated temperature
property value to the room temperature property value

g = standard deviation of the ratios
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I

0.95 - the 0.95 fractile of the t distribution corresponding

to n-1 degrees of freedom

n number of ratios in the sample.
A computer program was used to compute the reduced ratios. The results of these
computations are shown in Table 36 for the H1025 condition and in Table 37 for
the H1150 condition. Working curves, Figures 42 and 43, were drawn through 100
percent at room temperature not not higher than the computed reduced ratios (R)
shown in Tables 36 and 37 for each temperature. Finished curves were prepared
in MIL-HDBK-5 format as shown in Figures 45 and 46.

The compressive modulus of elasticity data in Table 26 and 27 as well
as data from References 1 and 9 were employed to establish the effect of

temperature on the compressivé modulus. Individual average ratios of

elevated temperature, E

for the H1025 condition and for the H1150 condition are
room temperature, EC

presented in Table 38. Since the compressive modulus is not expected to vary
with heat treat condition, the data were combined with the overall average ratios
at each temperature shown in Table 38. . A working curve, Figure 44, was drawn
through 100 percent at room temperature and not higher than the average percentage
shown in Table 38.

Although the average ratios indicated 100 percent at 400 F and 96.2 at
700 F, the elevated temperature compressive modulus curve was drawn conservatively
below these values based upon shape of elevated temperature compressive modulus
curves for other similar precipitation hardening stainless steels. The finished
curve prepared in MIL-HDBK-5 format is shown in Figure 47.

MIL-HDBK-5 currently contains longitudinal and long transverse compres-—
sive stress-strain and tangent-modulus curves at room temperature for the H1025
and H1150 conditions. In order to determine typical elevated temperature com-
pressive stress-strain curves for the H1025 and H1150 conditions, the load-strain
curves obtained from compression tests were used to determine the Ramberg-Osgood
shape parameter, n, employing the graphical procedure described in Chapter 9,
Section 9.3.2.4 of MIL-HDBK-5. The average Ramberg-Osgood parameter for each
heat from Tables 26 and 27 as well as those from References 1 and 9 were

utilized to determine an overall average shape parameter for each temperature and
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grain direction as shown in Tables 39 and 40. A minimum of three heats were used

for these determinations in accordance with the requirements of Section 9.3.2.2
in MIL-HDBK-5.

Using the Ramberg-0Osgood equation,

e = +
total ~ “elastic * Splastic
e
®total ~ E i 1
where etotal = total strain
E = gtress
k = constant
E = modulus of elasticity
n = Ramberg-0Osgood parameter,
since
_ n
eplastic =
O s
% plastic _ 0.002
£ TYS"
substituting
f . 0.002f"
€total ~ E-+ n i
TYS

A computer program was utilized to plot typical stress-strain curves using typical
values for Ec’ n, and CYS. For the H1025 condition, the typical compressive yield
strength was computed as the product of the typical room temperature tensile yield
strength, 165 ksi, from Reference 12 , the %%% ratio of %%%—from MIL-HDBK-5
Table 2.5.6.0(c) and the percentage from the elevated temperature compressive

yield strength curve in Figure 45. The typical compressive moduli were based on

the typical room temperature compressive modulus from MIL-HDBK-5 Table 2.5.6.0(c)

(12) '"Armco 15-5PH VAC CE Precipitation-Hardening Stainless Steel Bar and Wire",
Armco Product Data Bulletin 5-21b (no date).
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TABLE 39.

DETERMINATION OF RAMBERG-0SGOOD PARAMETERS

FOR LONGITUDINAL COMPRESSIVE STRESS-STRAIN
CURVES FOR 15-5PH BAR H1025

Heat No. igz;Z; Reference RT 400 F 700 F 900 F
3X0786 5-1/2 zd. (1) 2], - - -—
1W0516 1-1/2 x 5 - 19 18 14 12
1W0861 - 1-1/2 x 7.7 -- 20 16 8 8
4X0780 1-1/2 x 3 - 22 16 13 12
4W0370 2% 6 9) 27 29 15 11

Average 22 18 12 11

TABLE 40. DETERMINATION OF ROOM TEMPERATURE OF RAMBERG-
0SGOOD PARAMETERS FOR LONG TRANSVERSE
COMPRESSIVE STRESS-STRAIN CURVES FOR 15-5PH
BAR H1025

Size,

Heat No. inches Reference n
3X0786 5-1/2 rd. (1) 22
1W0516 1-1/2 x 5 (1) 20
1W0861 1=1/2 % 7.7 (1) 20
4W0370 2x6 (9) 19

Average 20
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of 29.2 x 10° ksi and the percentage from the elevated temperature compressive
modulus curve in Figure 47. The Ramberg-Osgood parameters were taken from Tables
39 and 40. The parameters used to construct the compressive yield strength curves
for the H1025 condition are shown in Table 41.

Similarly, for the H1150 condition, the typical compressive yield
strength was computed as the product of the typical room temperature tensile yield
strength, 125 ksi, from Reference 12, the %%g ratio of T%% from MIL-HDBK-5
Table 2.5.6.0(c) and the percentage from the elevated temperature compressive yield
curve in Figure 46. The typical compressive moduli were based on the typical room
temperature.compressive modulus from MIL-HDBK-5 Table 2.5.6.0(c) of 29.2 x 102
ksi and the percentage from the elevated temperature compressive modulus curve in
Figure 47. The Ramberg-Osgood parameters were taken from Tables 42 and 43. The
parameters used to construct the compressive yield strength curves for the H1150
condition are shown in Table 44.

Compressive tangent modulus curves were also constructed utilizing the

above parameters and the following equation:

1
E = i e
tan 1, ARE
E
where tangent modulus is the first derivative of stress with respect to strain,
df/de. Compressive stress-strain and tangent modulus curves for both the H1025
and H1150 conditions are shown in Figures 48 and 49. Existing MIL-HDBK-5

Figure 2.5.6.1.6(b) has been replaced with new Figure 50.

Summary — Room temperature Fbru and Fbry values for H1150 condition as well
as new bearing values for H1025 condition have been established. MIL-HDBK-5
Table 2.5.6.0(c) has been revised as shown in Table 45 to include these data.
Elevated temperature compressive yield strength curves for the H1025 and H1150
conditions and elevated temperature tensile and compressive moduli have been
constructed as shown in Figures 45 through 46, Room and elevated temperature
longitudinal compressive stress-strain and tangent modulus curves have been
constructed for H1025 and H1150 conditions, Figures 48 and 49. Room temperature
long transverse compressive stress-strain and tangent modulus curves were also

established in Figure 50.
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TABLE 41.

PARAMETERS FOR CONSTRUCTION OF TYPICAL COMPRESSIVE
STRESS-STRAIN AND TANGENT MODULUS CURVES FOR 15-5PH
H1025 CONDITION

Test Compressive Yield Ramberg-0sgood Compressive

Temperature, Strength, Parameter, Modulus,

F ksi n ksi x 10°
Longitudinal
RT 163 22 29.2
400 lAQ 18 28.0
700 125 12 26.3
900 107 11 24.2
Long Transverse
RT 163 20 29.2
TABLE 42. DETERMINATION OF RAMBERG-0SGOOD PARAMETERS FOR
LONGITUDINAL COMPRESSIVE STRESS-STRAIN CURVES
FOR 15-5PH BAR H1150 CONDITION
Size,

Heat No. inches Reference RT 400 F 700 F 900 F
3X0786 5-1/2 rd. (1) 59 5.4 5.8 8.3
1W0516 1=-1/2 x 5 - 9.0 16.0 15.0 14.0
1W0861 1-1/2 x 7.7 (1) 9.6 - - -
4X0780 1-1/2 x 3 - 9.0 210 15.0 10.0
3wW0523 5/8 x 2 (1) 8.6 8.5 653 5.6
3X0687 5/8 x 2 (1) 9.2 21.0 18.0 12 .0
Average 8.5 14.4 12.0 10.0
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TABLE 43. DETERMINATION OF ROOM TEMPERATURE OF RAMBERG-0SGOOD
PARAMETER FOR LONG TRANSVERSE COMPRESSIVE STRESS-
STRAIN CURVES FOR 15-5PH BAR H1150

Size,
Heat No. inches Reference n
3X0786 5-1/2 rd. (1)
1W0516 1-1/2 x 5 (1) 10.0
1W0861 1-1/2 x 7.7 (1) _8.3
7.8

TABLE 44. PARAMETERS FOR CONSTRUCTION OF TYPICAL COMPRESSIVE
STRESS-STRAIN AND TANGENT MODULUS CURVES FOR
15-5PH BAR, H1150 CONDITION

Test Compressive Yield Ramberg-0sgood Compressive
Temperature, Strength, Parameter, Modulus,
F ksi n ksi x 10°

Longitudinal

RT 121 615 2952
400 114 14 28.0
700 104 12 263
900 92 10 24,2

Long Transverse

RT 121 1.8 29.2
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TABLE 45. PROPOSED MIL-HDBK-5 TABLE 2.5.6.0(c)

TABLE 2.5.6.0(c). Design Mcchanical and Physical Properties of 15-5 PI{ Stainless Steel
(Bars and Forgings)

Specification .......... AMS 5659
KoM s o Bars and foryrings
Condition ............. H900 H925 111025 H1075 H1100 H1150 | H1150M
Thickness or diameter, in.| <12 <12 <12 <12 <12 <12 <12
BESIE oo v vnvnn wvims S S St St S* S5 S?*
Mechanical properties:
Fy. , ksi:
L vs w5 i e 190 170 155 145 140 135 115
R beneraes o TR 190 170 155 145 140 135 115
F, , ksi !
Yoo e s 170 155 145 125 115 105 75
e C T T 170 - 1556 145 125 115 105 75
F.,, ksi
R — 143 99
L sl it & i 143 99
Bl e o s v 97 85
ann Sl
(e/D = 1.5} i.uvues 263 230
(e/D =20)....... 332 293
Fb"l' Sk
(e/D=15)........ 211 166
(e/D=20)........ e B 250 201
e, percent:
Esaatannie Semmsasis 10 10 12 13 14 16 18
o o AT A 6 7 8 9 10 . 11 14
Y O {18 1o L —- 28.5
Ee, 102 kst i sosrvwvins 29.2
G 1OPKST covmnavees 11.2
B e T T 0.272
Physical properties:
@5 IbAIN Y s s 0.283
C, Btu/(lb)(F) ....... Siene
K, Btu[(hr)([t?)(F)/ft] See Figure 2.5.6.0
a,10-¢in./in/F...... Sece Figure 2.5.6.0

%0nly the 11900 conditinn is presently covered by AMS 5659, Properties for other conditions reflect producers guaranteed

minimum tensile properties.

bﬂcnring values are “dry pin” values per Scction 1.4.7.1.
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Threshold AK and Low da/dN Evaluations

Background—The presentation of fatigue crack growth rate data as AK
versus da/dN requires the generation and presentation of threshold AK and low
da/dN behavior data. These data should also span cyclic stress ratios, R,
typical of fatigue loadings imposed on aerospace structures. 1In this initial
program, three new aluminum alloys or heat treatments were selected for eval-
uation. These alloys were 7075-T7351, 7475-T7351, and 2124-T851. The generated
data were to be presented in a form compatable with MIL-HDBK-5 guidelines for
fatigue crack growth rate data presentation(13). In addition, the "tail-end"
data points of the low da/dN behavior were to tie-in with the intermediate data

for these alloys as presented'in Reference 14. .

Test Plan—The test plan and experimental matrix were constructed to
evaluate low da/dN behavior at R ratios of 0.500, 0.250, and 0.100. The
variation of threshold AK with R ratio was also to be evaluated. The following
table describes the experimental variables of the test plan for seven specimens
of each aluminum alloy.

TABLE 46. TEST PLAN

Specimen

Numbers R Ratio Data Generated

15 253 0.500, 0.250, AKth and low da/dN
0.100

4 0.500, 0.250, AK¢p verification

0.100

55 65 7 0.500, 0.250, Intermediate da/dN
0.100

(13) Item 74-14, "Guidelines for Presentation of Fatigue Crack Propagation
Data", Proposal attached to 52nd MIL-HDBK-5 Meeting Agenda, April 1976.

(14) '"Damage Tolerant Design Handbook'", Battelle MCIC-HB-01.
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Materials—The aluminum alloy 7075-T7351 plate was originally purchased
from Alcoa as 7075-T7651. The material was aged to the T7351 condition. Speci-
mens were fabricated from the remaining material used in another BCL program as
reported in Reference 15. Aluminum alloy 7475 plate, as used in the F-16 lower
wing skins, was received in the T7651 condition from General Dynamics. The 25 x
48 x 0.520-inch section was cut from Alcoa plate 170-096 and heat treated to the
T7351 condition by aging at 350 F for 3% hours. The 2124-T851 plate, as used in
the F-16 wing carry-through bulkheads, was received in a section size of 36 x
16 x 5.5 inches from General Dynamics. The parent plate identification is Alcoa

plate 448-131. All materials were supplied at no cost to the contract.

Specimen Configurations—Four specimen configurations were utilized in

this experimental phase to generate da/dN data at the low and intermediate ranges.
These specimen configurations are shown in Figures A-9 and A-10 of Appendix A,
The specimen configurations were multiflawed through-the-thickness center crack
panels. The two specimen widths of 6.0 inches and 4.0 inches were selected for
low and intermediate da/dN testing in a 25 kip electrohydraulic fatigue machine.
The 7075-T7351 and 7475-T7351 panels were of the configuration as shown in
Figure A-9 with four cracks. The 2124-T851 panels were of the configurations
as shown in Figure A-10 with three cracks. The cracks were initially sharp,
diamond shaped flaws, 0.625 inches long and equally spaced at a distance to
avoid interaction of fatigue crack growth behavior and associated crack tip
stress fields.

The 7075-T7351 and 7475-T7351 panels were of LT direction, whereas
the 2124-T851 panesl were of TL direction. The first four panels (0.500 inch
thickness) of 2124-T851 for low da/dN testing were fabricated from the quarter
thickness area of the original 5.5 inch thick plate. The three panels for

intermediate da/dN testing were fabricated from the surface thickness area.

Fatigue Crack Propagation Results and Discussiom—The fatigue crack

propagation test results of each panel for each aluminum alloy are presented in

tabular and graphical form. The crack-length-cycles data are presented in

(15) Feddersen, C. E., and Hyler, W. S., "Fracture and Fatigue-Crack-
Propagation Characteristics of 7075-T7351 Aluminum Alloy Sheet and Plate'",
Battelle Report G-8902 to NADC, March 1970.
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Appendix C. In each table is also shown the fatigue crack growth rate and
stress intensity level calculations. Each table contains data for a given R
ratio with both the low and intermediate rates. Data for 7075-T7351 are
presented in Tables C-1, C-2, and C-3. The data for 7475-T7351 are presented
in Tables C-4, C-5, and C-6. Tables C-7 through C-10 contain data for
2124-T851.

The crack-length-cycles data at each R ratio for each alloy were
plotted. The behavior of each crack is shown in each plot. Fatigue crack
growth rates at R = 0.500, 0.250, and 0.100 for 7075-T7351 are shown in Figures
51 through 54. The behavior curves for 7475-T7351 are shown in Figures 55
through 58. Figures 59 through 62 show the fatigue crack growth behavior for
2124-T851 at R = 0.500, 0.250, 0.100, and 0.070.

Fatigue crack propaéation rates, at each R ratio for each alloy are
presented in graphical form according to MIL-HDBK-5 guidelines of Reference 13
All data points have been presented in the unscreened form. Figures 63, 64,
and 65 show the AK versus da/dN data for 7075-T7351. The data for 7475-T7351
are shown in Figures 66, 67, and 68. Figures 69, 70, and 71 show the AK
versus da/dN data for 2124-T851 at R = 0.500, 0.250, and 0.100.

The stress intensity level of each crack was determined by the center-

cracked formula with the secant finite width correction. That is,

L
MK = Ag,/Ta [sec %?]2

Corresponding plotted da/dN values were those determined from the three-point
divided difference method. The curves in each set of data are the average be-
havior lines drawn through the data. No attempts were made to fit a fatigue
crack growth rate equation to the rate behavior.

Composite plots of the low and intermediate da/dN data for each R
ratio are presented in Figures 72, 73, and 74. The effect of the R ratio is
less pronounced in the region of low da/dN.

The threshold AK determination was quite complex. At each R ratio
the data was analyzed to determine the threshold AK for that test. A summary

of the AK¢p values are shown in Table 47. The method of selection of the

(13) Item 74-14, op.cit.
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R = 0.500, 0.250, 0.100 (ADDITIONAL DATA)
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Fatigue Crack Propagation Rate, da/dN, in./cycle

T T T 1 1 T T | () | T
1 1 | il S | T 1 1 L L | il
Stress Frequency, No. of No. of
e Ratio, R f, Hz Specimens Data Points —_—
-3
10 " — 0.5 12-30 2 161 —
10~4 e
¥
10~5 >,
10”6
3
+
10~7
10°8
10~°
10710 | L b | Lokl |
| 10 100 400

Stress Intensity Factor Range, AK, k.'.i-ln.'/2

FIGURE 63. FATIGUE CRACK GROWTH RATE FOR 7075-T7351 AT
R = 0.500

121



Fatigue Crack Propagation Rate, da/dN, in./cycle
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FIGURE 64, FATIGUE CRACK GROWTH RATE FOR 7075-T7351 AT
R = 0.250
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Fatigue Crack Propagation Rate, da/dN, in./cycle

10”2 : ;
1

) (D | T T 3 s ) | )
T | S G| I T \ |
Stress Frequency, No. of No. of
— Ratio, R f, Hz Specimens Data Points S
-3 —
10 “f— 0.1 12-30 2 137 —
10-4
P 5
+
-5 ¥+
10 +
1T
rg
1078 -+
+
1077 ~
- +
1078
10™°
1010 | L LLE] J Lt it |
| 10 100

Stress Intensity Factor Range, AK, ksi-in/?

FIGURE 65. FATIGUE CRACK GROWTH RATE FOR 7075-T7351 AT
R = 0.100
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Fatigue Crack Propagation Rate, da/dN, in./cycle
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FIGURE 66. FATIGUE CRACK GROWTH RATE FOR 7475-T7351 AT
R = 0.500
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Fatigue Crack Propagation Rate, da/dN, in./cycle
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FIGURE 67. FATIGUE CRACK GROWTH RATE FOR 7475-T7351 AT
R = 0.250
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Fatigue Crack Propagation Rate, da/dN, in./cycle
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FIGURE 68. FATIGUE CRACK GROWTH RATE FOR 7475-T7351 AT
R = 0.100
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Fatigue Crack Propagation Rate, da/dN, in./cycle
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FIGURE 69. FATIGUE CRACK GROWTH RATE FOR 2124-T851 AT
R = 0.500
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Fatigue Crack Propagation Rate, da/dN, in./cycle
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FIGURE 70, FATIGUE CRACK GROWTH RATE FOR 2124-T851 AT
R = 0.250
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Fatigue Crack Propagation Rate, da/dN, in./cycle
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R = 0.100
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Fatigue Crack Propagation Rate, da/dN, in./cycle
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Fatigue Crack Propagation Rate, da/dN, in./cycle
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Fatigue Crack Propagation Rate, da/dN, in./cycle
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TABLE 47,

RESULTS OF THRESHOLD AK

IN HUMID ENVIRONMENT

Alloy and Heat MK¢h N Type(;)
Treatment R ratio ksi fin Growth
7075-T7351 0.10 4.026 A

0.10 2.008 C
0.25 1.983 A
0.25 1.665 C
0.50 1.608 A
0.50 I 0] C
7475-T7351 0.10 3.583 A
0.25 2,397 A
0.25 2270 c
0.50 1. 709 A
0.50 1537 B
2124-7851 0.10 3.112 A
0.10 3.520 A
0.10 2.876 C
0.25 15952 A
0.25 2.200 C
0.50 1.703 A
0.50 1.'528 B
0.50 1.399 C
(a)A = Lowest AKyp, of multiple cracks during

initial growth.

o=]
]

Lowest AK

C = Lowest from verification specimen,
133

of multiple cracks which
showed growth during prior cycling.




AKth is described as follows. A type of growth either A, B, or C designation
was given to the selected value of OK¢p . The A designation indicates the AKth
value which was the lowest of the multiple cracks during the first panel test
at a given R ratio. The B designation refers to the DKy, value which showed
slight growth during the prior cycling at a lower maximum stress level. If
growth did not occur, a B designation was omitted. The C designation refers to
the AK.j value as determined by the fourth panel testing which was the verifi-
cation or make-up test to further define the AKyp at a given R ratio. The
OK¢p values established by this selection are for a humid environment which
could be affected slightly by the fatigue crack precracking in laboratory air.
Therefore,  the lower bound of MKy data, at a given R ratio, should be selected
as the AKy, in 95 percent or higher humidity environment.

A summary graph of the results for each alloy is presented in Figure 75.
It has been shown in Reference 16 that AK¢p versus R data can be fitted to
AK = C(l-R?), where C is material and environmental dependent. The curves

shown in Figure 75 are fitted to the lower bound AK¢p, value for each alloy.

Summary—TFatigue crack propagation data has been presented for three
aluminum alloys, 7075-T7351, 7475-T7351, and 2124-T851, in 95 percent or higher
humidity environment at R = 0.500, 0.250, and 0.100. Fatigue crack growth rate
data were generated in the low rate region of propagation where da/dN = 10°° to
10'6 inches/cycle and additional da/dN data were generated to fill the gap
between the low da/dN data and the data in the Damage Tolerant Design Handbook.
The resulting da/dN data covered a range from 1077 to 107 inches/cycle.
Threshold cyclic stress intensity levels, OK¢y, were determined for each alloy
and R ratio in 95 percent or higher humidity environment. An average fit of

the lower bound of AK.} versus R was determined.

Recommendations—With this additional fatigue crack propagation data,

it is recommended that complete AK-da/dN curves at various R ratios for 7075-

T7351, 7475,T7351, and 2124-T851 be proposed for inclusion in MIL-HDBK-5.

(16) Grandt, A. F., and Gallagher, J. P., "Proposed Fracture Mechanics
Criteria to Select Mechanical Fasteners for Long Service Lives", ASTM

STP 559, 1974.
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APPENDIX A

SPECIMEN CONFIGURATIONS
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FIGURE A-9. MULTIFLAW CENTER-CRACK PANEL CONFIGURATIONS
(45 INCHES LONG)
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FIGURE A-10. MULTIFLAW CENTER-CRACK PANEL CONFIGURATIONS
(36 INCHES LONG)
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APPENDIX B

TEST PROCEDURES

145



Tension

Procedures used for tensibn testing were those recommended in ASTM
Method E8 and E21. Depending on the material, the specimens were either the
standard round or pin-loaded flat type as recommended in E8. Tensile tests
were conducted using Baldwin Universal type testing machines. These machines are
calibrated at frequent intervals in accordance with ASTM Method E4 to assure load-
ing accuracy to within 0.2 percent. The machines are equipped with integral auto-
matic strain pacers and autographic strain recorders.

The extensometers used conformed to ASTM E83 classification Bl
having a sensitivity of 0.000l in./in. The strain rate in the elastic region
was mainteained at 0.005 in./in./min. After yielding occurred, the rate was in-
creased to approximately 0.1 in./in./min until fracture. Ultimate strength,
yield strength (0.2 percent offset), elongation, and reduction of area were deter-
mined. The yield strength and modulus of elasticity were determined from the load-

strain curves. Tensile tests were conducted at room temperature only.

Compression

Procedures for conducting compression tests conformed to ASTM Method
E9 along with the temperature control provisions of E21. Depending on the material,
the specimens were either cylindrical or flat (sheet) type. Specimens tested at
elevated temperatures in the Baldwin Universal testing machines were heated in
standard wire-wound resistance-type furnaces. Each furnace was equipped with a
Foxboro controller capable of maintaining the test temperature to within 5 F of
the control temperature. Chromel-Alumel thermocouples were attached to the speci-
men gage seétion and used to monitor temperatures. For sheet specimens, thermo-
couples were approximately 1/16 inch from edge of specimen. Each specimen was
soaked at temperature for about 20 minutes before being tested. Extensometry

and strain rates were similar to those described in tension testing section.
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The compressive yield strength (0.2 percent offset) and compressive modulus of

elasticity were derived from the load-strain curves.

Shear

Single shear sheet-type specimens were used for shear tests, which
were performed in a Baldwin Universal-type testing machine. Shear tests were

conducted at room temperature only.

Bearing

Bearing tests were conducted in accordance with ASTM Method E238. All
bearing tests were performed innelectrohydraulic servocontrolled testing machines.
The test setup is shown in Figure B-1l. Extensometry has been removed for clarity.
Deformation of the bearing hole was measured with a differential-transformer ex-
tensometer and recorded versus load with a conventional autographic recorder. The
hardened steel bearing pin was rotated so that a new bearing surface was used for
each specimen. Prior to testing, the pins, specimens, and fixture were ultra-
sonically cleaned in acetone. After cleaning, white gloves were used in the handl-
ing of pins, specimens, and fixtures. Bearing ultimate strength and bearing yield
strength (2 percent of pin diameter offset) were determined from the load-strain

curves. Bearing tests were conducted at room temperature only.

Precision Modulus

Compreésive precision modulus (chord) tests were conducted at room tem-
perature in accordance with ASTM Method E11ll using flat (sheet) type compres-
sion specimens. These tests were conducted on specimens which were subsequently
tested to determine compressive yield strength and compressive modulus of elas-
ticity. A strain gage, micromeasurement type, was mounted on the two edges of the
specimens, Loads were applied using a Baldwin Universal-type testing machine and
strains from the two strain gages were measured over a 1/8-inch gage length. The
average of the strain readings from the two gages were used in the calculations.
Three runs were made on each specimen at two stress intervals. Specimen area cal-
culations were based upon specimen measurements to the nearest 0.0001 inch. The
average of at least three area measurements within the gage length was used for all

calculations. In this manner the chord modulus were determined.
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Fatigue-Crack-Propagation

Each of the multiflawed center-cracked panels were precracked in room
air environment at R = 0.0 prior to da/dN data generation. Fatigue cycling at
a predetermined gross-area stress level was continued until cracks had initiated
at all diamond shaped notches. Following precracking the high humidity environ-
ment of 95 percent relative humidity or higher was applied inside a plexiglas
chamber. The high humidity was generated by passing heated air through a bubbling
water reservoir. The fatigue crack growth testing was conducted at a cyclic
frequency of 30 to 35 Hz for the low da/dN and 6 to 30 Hz for the intermediate
da/dN. The maximum cyclic stress level was maintained constant with the R ratio
changed to the test level of 0.10, 0.25, or 0.50. If fatigue crack growth did
not occur within a reasonable number of cycles, the maximum cyclic stress level
was increased in small increments, usually 250 psi, until the precrack started to
grow. In some cases, the precrack started without an increase in stress level.
This resulted in exceeding the threshold AK at that R ratio.

The fourth panel test of each alloy was designed as a catch-up or
verification test of threshold AK. Based on data generated by the other panels,
cycling stress levels were selected to measure threshold AK. These levels were
below those previously tested at R = 0.50 Threshold levels were then determined
at that maximum cyclic stress level at R = 0.50 followed by R = 0.25 and R = 0.10.

The 4-inch wide panels were utilized to generate da/dN data in the
intermediate range. In order to cover the range of AK = 4.0 to 10.0 ksi/in., the
da/dN data at a given R ratio were generated in steps or increments with increas-
ing stress ranges due to limiting load capacity of the machine and the panel crack

size and width.
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APPENDIX C

FATIGUE-CRACK-PROPAGATION DATA
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TABLE C-1. FATIGUE-CRACK-PROPAGATION DATA FOR 7075-T7351 AT R = 0.500

SPECIMEN NOe= AL=1-1=¢5 YILLD STRENGTH= t0o46 THICKNESS= 0e5uC WIDTH= €£.00C
SPLCIMEN TYPE=CCoe MAXIMUM STRESS SR LCAD= 3.00C STRESS ARATIO= (.%00
R R R R R e R R R R R R R s P R R R R R R R S A R
BASIC DATA OA/ON CALCULATIONS DAMAGL PARAMETER
A N SINPLE SIMPLE THREL PT. KMAX DELTA K
IN. CYCLES . SLOPE (A) SLOPE (P) O1V.DIFF.
.00‘000000’00“9“0900’00000'00"0"0000‘0"‘0’700’00‘0000.0"0’00"QO.'QQO“.""QQ""’Q‘
0.315 . «E400 oE 400 3.00€E 1.5C3
Le9CTLE=-CT 3.216 1.€08
De40E 106C00C. JeT410E=-C7 Je7410k=~C7 3e426 T g O]
Ce575Gt =07 3.5%0 15275
Ve bbby 20vlJlul. 0e7435€E-07 Ce7b37E=-07 3.674 1.837
069323t =07 3844 1.922
vebn? 2893J40¢C., 0.9757€=-07 Ce9711E-07 4e014 2.0C7
Cel1014c=-06 be211 244C%
0.648 389300C. 0.1130E-06 Ue1149E-06 LolkCs 2.2C04
Cel2E4E =56 beb11 2.3C6
0.757 475200C. 0e1316E-06 Ge1309E-CE “eB81Z 2,407
Ce13€1-06 S.0€b 24533
0.893 575100C. Ge1EWLTE-CH Co1852E-06 5.316 2.€58
2 Le2087r-C6 S.56¢0 2.783
1.028 6398000, Ge2u28L=-CE Le2528E=-06 5.816 2.908
C.28t8t-06 6.069 Jolke
1.171 68985CC. 0e39560E-CE Ce35060E=0€ 64362 3.161
Ce&2Z2E-06 64790 3.397
1,386 733800C. 3+ 58TTE=QE Jeb7C6L-L6 T.2¢6 3613
(e8331c=L8 Te874 3.937
1.6bL 7729000 eE4u0 obeCy 8.521 4,261
veldib . «EeCC oE+iC 3.009 1.504
Gellb7L=06 3.271 1.€E36
0ob31 1060C0CC. G.83€7E-C7 LeB367E-CT 345304 1.7€7
vebS2€0L=C7 3,645 1.823
Cet83 2cco00cCC. 0.7322€-C7 0e75e9t =07 3.756 1.878
0e963CE=07 3.929 1.9€5
0.569 2893uclC. 0.1073E-C6 Celublt=uE “el(3 2051
LelliT71e=-06 Le327 2.164
Ge€EBB 369300C. 0.1112c-CE 0.1102e-C6 4.5€2 2.276
Ge1042E-CH Le719 2.360
de770 4752000 vel37Cc=06b vel32bE-C6 “.386 2ebkb3
Le1652c-06 5190 24595
PRRT 5752000 G.1789E-C¢€ UelBbut=LE SebtS4 2e7067
vel0u2c=C6 5.735 2.668
1.071 63980CC. 042257L-0E 0.2331E-0¢ €.976 2.988
LelSBEL=LH 64225 3.112
1.200 6898000, Ge 3403E-C(B Ce3453E-06 bew73 3.237
vel219cL=-C6 6.903 Jet54
1,611 7348000 0.596CE~0E CeEBLIE-CE Te362 3.e71
Le8591L=Cb BelLco 4e013
1.695 7729v0G. b+ (C JE*0C 8,709 4.350
0.315 . «E+0C «E4C0 3.06C3 1.802
vell18L=(6 3.238 1.€19
Oob1? 1000000, 0s 62€5E-07 Ueb2ESE=CT7 Jeu72 1.736
Le2355c=-C7 3.523 1.762
veuk( 20i000C. JeBBLLE-CT vel 119t =47 34574 1.787
Cell370L-06 3,783 1.892
Vebhl 283200u. Ce1u11E=-06 C.1024t=C6 3.992 1.99%
Le3980e-07 L.1€8 2.084
veb 31 3892000, 0.11C9E-CE Jellbur=(6 be3b3 24171
Le1356E=-CH LeS62 2.281
Co74sd w75140C. Ge1672E-0E Ce1b26E-CE L.781% 2.391
Ge1944c-CH 5.139 24570
Je9t2 57€130C. 0.1971E-CE 0¢1966E-C6 Set98 24749
Cedl12e=(Hh SeThi 2.870
1072 6398UCu. 0.2346E-CE Ce244be=CE 5.983 2.991
Qec778E-(6 6.2°C 3.125
15211 68398300, Ces580€-0E veldE3ic-L6 6.5138 3.259
Coet 383t =ub 64973 J.4B0
1e430 7332000, 0.59€9E~-CE G.E778L-LE Tel8 3714
CeB83ELE=LE 8.1C1 4.C50
1.707 7729000, «etld X 84776 Ll.387

NOTE: Simple slope (A) - Slope between points and assigned to point.
Simple slope (P) - Slope betwecn points and assigned to mid-point.
Three-point-divided difference - considers averaging of three adjacent points for rate calculation.
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TABLE C-1. (CONTINUED)

P R R R o e o o R R R SR s

BASIC DATA DA/ON CALCULATIONS DAMAGE PARAME TER
A N SINPLE SIMPLE THREE PT. KMAX DELTA K
IN. CYCLES SLGPL (A) SLOPE (P) DIV.DIFF.,
R R R R R R o o o o R R
04314 5 $E4G0 WE+GC © 3.u01 1,501
Ue1061E-06 3.250 1,625
Je422 1000000, 0.62856=C7 L.62558-07 30498 1.749
Ge17650-07 3.536 14768
Jobau 20,0000, 3.5795€-C7 0.6283E-C7 3,574 1.787
(,1031E-06 3,764 1,882
G532 2892000, Ue1629E-CE Ce10629E-CE 3,955 15977
(41027£-C6 4185 2.078
G.635  389200C. 0.1286E-06 6e1329c-0E 4e350 2.178
Vel1568i-16 4612 2,306
Vo771 4751300, 0.1725E-C6 0.17CEL-CE 4,868 2,434
0e1843c-06 5.206 2,604
0,956 5751300, 0.2027E-0E G.2128L =CE 5.547 2,774
(e2312L-06 5.827 2.914
110Y 639820C. Cel2767E-CH 0.2900t-06 bel1C7 3.053
(.3355e-06 64435 3.218
1273 5896000, 0.47C1E=C6 Coab7ulE-CE 64764 3.382
CebCLT7=LE Teb3u 3 TAS
1,575 7395000, CE4GO CE4GO 84057 4e 048
SPECIMEN NCu= AL-6-1A=+5 YIELD STRENGTH= Gle4? THICKNESS: 0.475 WIDTH= 64000
SPECIMEN TYPE=CC, MAXIMUM STRESS OR LCAD= 8,060 STRESS RATIO= 0.50C
0.437 680000, © WE*00  LEs00 9.500 4750
0.1725€-05 9,598 4.799
0.455 690000, 0.1575€-05 041575E=05 9.€96 4,848
0.14256-05 9.775 4,888
0.469 700006, 0.1660E-C5 0.1660E-(5 94055 4,928
0.1895E-05 9.960 4,980
04488 710000, 0.17L5E=05  041745E-C5 104065 5.C33
0.1595E=05 104153 5.076
0.504 720000, 041845E-CS 0e1865E=C5 104264 5.12)
0.2095€-05 104353 5.177
0.525 730000, Ge2262E-C5 042262605 10.4€7 5.233
0.2430E-05 104596 5.298
 0.549 7400350, 0.2205€-05 0.2205E=-05 10,726 5.3¢€3
04198GE-C5 104830 50415
0.569 750000, 0.2530E-C5 0.2530L-05 104935 5.4€7
G.308GE-05 11.095 5.547
0.600 760000, 0.3138E-05 0.3138E-05 11,255 5,628
6.31956-05 11,619 5.710
04632 770G0G. 043440E-CS 04 344CE=-J5 11,584 5.792
0.3685t-05 11,776 5,885
0.668 780G0C . WE4CC CESLC 11,957 5.979
0.510 680000,  WEs0Q _LE%00 10,308 5.154
0.26856-05 10,652 5.226
0.537 690000, 0.1875€-05 0.1875€-05 10.597 5.298
: 0.10€5€-05 104653 5.327
0.547 700000, 0.1497E-CS 041497E-(5 10,710 5.355
0.1930£=-05 10,812 5.40€
__0.567 710000, 0,2168E-05  0.2167E-05 16,916 5,457
0,264056-05 11,039 5.520
0.591 720000, 0.2207E-05 0.2207E-05 11,165 5.582
0.2010E-CS 11.2€9 5.614
0.611 730600, 0.2562E-05 0425626-05 11,372 5.686
0.3115£=05 11,532 5.7€6
0.662  740G000. 0.2898E-05  0.2898L-05 11,691 5,846
0.2680t-05 11.827 5.913
0.669 750000, 0.2828E-05 0.2828E-05 11.962 5.981
0.2975E-05 12412 6.056
0.699 760000, 0.2887E-05 0.2887E-L5 12,261 6,131
0.2800€-05 12,601 6,200
0.727 770000, 0.3192E-GS 0.31926=05 124540 6.270
0.35856-05 12.718 64359
0.762 780000, <E400 SE+00 12,896 bolub
_ 0.469 680000, U WE$00  LED0 9,854 4.927
0.1650E-05 9.946 4.973
0.485 €90000. 0.1657E-05 0.1657E-05 10,037 5,019
041665605 10,129 5.0€k
0,502 700000, 0.1662E-05 0.1662E-05 10,220 5.110
0.1660E-05 16431 5.155
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TABLE C-1. (CONTINUED)

PEECEEIEL PR L2243 243340404000040440000404444000443000844444404404000080000000000

BASIC DATA DA/ON CALCULATIONS DAMAGE PARAMETER
A N SIKPLE SIKPLE THREE PT. KMAX DELTA K
IN. CYCLES ~ SLOPE(A) SLOPE (P) DIV.DIFF,
PR L 4222042220420 400 00000000000 R R R R R R R o A e R R R R
0518 710000, 0.1748E-05  0.17LBE=-G5 104400 5.2¢0
0418356-05 10,498 5.249
0.537 720000, 041923E-0¢ 0.1923t-05 104597 5.2¢8
0.2010£-05 10.7C3 5.352
0.557 730000, 0.2150E-05 0.2150E-C5 104810 5.405
0.2290E-G5 164936 S.4ES
0.580 740000, 0.23186-05  0.2317€-05 11,050 5.52¢
Ce2345£-05 11.172 5.586
0.603 750000, 0.2370E-G5 0.2370E=-05 11,294 5,647
Ge2395E-C5 11,617 5.708
0.627 760000, 0.2557E-C5 002557L=05 114560 5.770
0.2720C-G5 11,678 5.839
0.654 770000, 0.28C5E-05 0.28C56-C5 11,816 5.908
Ge2890E-05 11.9€2 5.981
0.€83 780009, +E+00 JE+00 12,108 6.054
_0.415 680000, CE400  LEe00 9.239 4.620
: 0.1855€-C5 9.346 4.673
00433 690000, 0.1565E-G5 0.15656=-05 9,454 4.727
0.1275€-05 9.527 4.TE3
Detkb 700600, 0.1662E-G5 Ce1€626-05 9.599 4.800
G.2050€E-05 9.715 4857
_ Q467 710002, 0.2095€-05 042095E-05 9,830 4.915
0.2140E=05 9.949 4,974
0,488 720000, 0.2235E-C5 0.22356-05 104068 5.034
0.2330E-05 10.195 5.097
0511 730000, 0.2368E-05 0.2368E-05 16 4322 5.161
C.24G5E-05 15,451 5,226
_ D535 740000 0.2€98E-05 0,2697E-C5 104561 5.290
0.2990£-05 10,739 5.369
0.565 750000, 0.3027€-05 0.3627E-05 10,897 5,449
6e3065E-0¢ 11,057 5.529
0.596 760022, 0.3278E-C5 0e3278E-G5 11.217 5.608
043490E-C5 11.396 5.658
0,631 770065 C.3565E-0¢ 0.35650-05 11.57¢€ 5,788
0.3640E-05 11,761 5.880
04667 780000, JE+00 CE+00 114945 5.973
SPECIMEN NO+= AL-6-1B=,5 YIELD STRENGTH= 64ol7 THICKNESSS 0.475 WIDTH= 4,000
SPECIMEN TYFE=CCo MAXINUM STRESS OR LOAD= 11.5C0 STRESS RATIC= C.500
0.672  T78O0400. . E+00 JE*00 17.971 8.986
0.6850E-55 18,031 9.616
04679 781400, 0.9400E-05 0.8125E-05 18,091 9.045
0.1067E-04 16,279 9.139
0700 783400, 0.1056E-04 041056k =04 18,666 9,233
0.1045e=04 184651 9.325
_0.721  785400. . 049963E-05  0.9963E-C5 18,836 9,418
0.9475E-05 19,065 9.502
0,742 78740G, 0.1189E-0¢ 0.1189E-Cl 19,174 9.587
O.1430E-04 19,431 9.71¢
0.769 789400, 0.1490E-C4 0u1490E=Ch 19.689 9,844
041550£-04 19.972 9.986
04800 791400, 0.1530E-04 0.1530E-06 . 204255 10,128
0.151CE-04 206.536 16,268
0.830 793400, 0¢1605E-G4 0+1605E=C4 264817 104409
0.1700E=04 214140 10,670
Deb64 795460 0.1821E-C& 0.1781E-Ch 21.463 104731
0.1902e=C4 22.023 11.011
06921 798400, 0.2238E-04 0.2238E-Ck 22.582 11,291
0.2573c-04 23.385 11.693
0.998 801400, 0.2933E-04 6.2933t -0k 24,168 12.C54
0e3293E-04 25.313 12,657
1,097 804400, 0.3633E-04 0449936 =04 264439 13,220
0.5333E-C4 26.833 135647
1,129 805000, JE400 CE40C 27.227 13.614
04766 780400. WE+00 W E+GO ) 19,641 9.820
0.9500E-05 19.727 9.8¢€3
0.776 761400, 0.1058E-04 04 1C04E=Cu 19.813 9.907
0.11126=-04 20,017 10,008
0.798 783400, 0.1206E-04 0.1206E-04 20.220 104110
0.1300E-04 20,0462 10,231
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TABLE C-1. (CONTINUED)
FEELFALH 422040000000 00 0000000004 LR R R R R R R R R R Y
BASIC DATA DA/GN CALCULATIONS CAMAGE PARAMETER
A N SIMPLE SIMPLE THREE PT. KMAX DELTA K
INe CYCLES SLOFE(A) SLOPE (P) DIV.DIFF,
PEEPP PP 4202440004040 00000044 ‘0000000‘0000"00‘000‘00QOQQ000‘000’000000000000600‘0000000
0.824 785400, 0.1291E-04 0.1291E-04 20.7C3 10.351
0.1282e-04 204945 10,472
0.849 787400, 0.1355€-C4 0.13556-04 21.186 10.593
0.1427E-04 21,461 10.730
0.878 789400, 0.146LE-04 0o 14bUE=-DG 21,735 10.8€7
0.1500E=04 224629 11.015
 0.908 791400, 0.1726E-C& Ge 1726E-00 22,324 11.1€2
C.1952E-04 22.718 11.359
0.947 793400, 0.1869E-04 0.1869E~-04 23.113 11.556
& G.1785E-04 23.485 11,743
0.963 795400, 0e2271E-04 0.21C9E-L4 23.858 11.929
0.2595C-04 244726 12.3€0
1.061 798400, 0.2774E-0& 0.2774E=C4 25.581 124791
0.2953E-04 2€.6€2 13332
14149 801400, 0.40B4E=DL 0¢40BUE=-04 27 744 13,872
. 0.5215€-04 3uei29 15.015
1.306 80440G, 0.5856E-Cb 0.B841BE=uk 324315 164158
0.9058E-C4 33,268 164634
1,360 205000, JE40C «E+00 34.220 17.110
| 04687 780400,  JE+GO  WE+00 18.238 9.119
| 0.9800E-05 18.324 9.162
0.697 781400, 0.1025E-04 0.1003E-04 18,611 9.265
| 0.1047E-04 18.596 9.298
} 0.718 783400, 0.9537E-05 0.9537€-05 18,781 9.390
| 0.8600E-05 18,934 9,467
| 04735 785400, 0.9437E-CS 049437E-C5 19.087 9.543
0.1028E-C4 19.271 9.63¢
0.756 787400, 0.1149E-C6 0e1149E-0k 19,456 9.728
0.1270€-04 19.686 9.843
0.781 789400 0.1271E-04 0.1271E=0k 19.91¢€ 9,958
0.1272E-04 204150 12.075
0.807 791400, 0.1352E-04 0.1352E-04 204384 10,192
0.1432E-04 204651 19.32¢
0.835 793400, 0,1492E-0w 0.1492E-Ck 204919 10.459
0.1553E=-04 21.214 10.607
0.866 795400, 0.1E75E-04 0.1634E-C4 21.510 10.755
0.1757€-04 22.027 11.C14
0.919 798400, 0.1922E-C4 0.19226-04 224544 11,272
0.2087E-04 234190 11.595
0.982 801400, Ge2347E-Ch 042347E-04 23.835 11.917
0.2608E-04 24,700 12.350
1.060 804400, 042751E-C4 0.332uE-Ch 2545€5 12.782
0.34ETE-C4 25.808 12.9C4
1.081 865000 CE+00 E+U0 264051 134025
 0.673 780400, ) E+00  4E+00 17.985 8.953
| 0¢1420E-54 184110 9.055
0.687 761400, 0.1232E-0% 0.1326E-04 18,234 9.117
| 0.1137E-G4 18,634 9.217
| 0.710 783400, 0.1331E-04 0.1331E-04 184635 9.317
0.15256-C4 18.906 9,453
| _ De740 785400, 0.1419E-04 0. 1419E-C 19.177 9.589
| 0.1313€-C4 19,413 9,707
| . 0.767 787400, 0.1466E-C4 0e1466E-04 19,650 9.825
| 0.1620E-04 19,946 9.973
| R 0.799 789400, 0. 174LE=0L 0. 174kE=0k 26262 10,121
0.1867E-Ch 204590 10.295
0,83¢€ 79440C, 0¢1981E-04 0e1981F-04 204937 10.4€9
0.2095E-04 21.338 10.6€9
0.878 793400, 0.2209E-04 0.2209E-Ch 21.739 10.8€9
0.2322E-04 22.198 11.099
0.925 79540C. 0.2476E-G4 0424258 =Cb 22.657 11.328
0.2578E-04 23,464 11.732
1.002 798400, 0.3296E-0¢ 0.3296E-04 2u.271 12,136
Ge4G13E-04 25,667 12,834
1422 801400, 0.5726E-04 0.5726E~0k 27.063 13.532
Co7438L-C4 30.378 15.189
14346 80440, JE+LO WE¢0D 33,694 16,847
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TABLE C-2. FATIGUE-CRACK-PROPAGATION DATA FOR 7075-T7351 AT R = 0.250

SPECTHEN NG F AL =TT, 35 VITLT STTIRNGTH= BUewd THITKNESSE U500 WIDTH= 64000
SPECIM.N T¥F2=0f, qdxImuv 13735 ™ (GAC: 2,50 STR:S5 FATIV= u,.263

L2 R R TR R R RN T S W PO 00000‘000‘0t0600000000‘000000000000t00‘0000060¢¢0‘ooo&&o’{ol‘looéoF'&F

+ BASIC DAT& CA/ON CHLCULATIONS DAMAGe FAKAME TER
VR N STYPLc STWFLC "THREE PT, T TTKMAY "DELTA K~
"IN CyCres . SLLPE(A) SLOPC (F) DIV.UIFF,
!TSOW?T?T(TT(F?\0'707'0To_fo';TSWoTo.‘.(&W?‘»7?7o‘uionH’ooouownonuwoomnbtinnoo?No
0,375 300TEN D, ErJy oEtul 24738 2.054
Ca?alT==C7 27867 2031
Do 401 20842000, ’ Cek239E=07 Je 4d24E=-07 248237 20127
e Joe3Th =07 . -~ = 1 P T 25193 —
Oeut9 21345300 Ceb62%6L-C7 0e6454c =07 3,214 24228
e 1 /e~y - SR i s . ) 2115 2.351
0.521 3275210 VveBBelZ-07 068758C=C27 3.259 2ebul
ce0F3T=T7 RS ¢ TZS5B3T
0.618 32752000, Tel177.-06 Je.11958=06 3.5/€ 2.682
e e e S e ey T T S ~ 3.78C © 24835
Ve7W8 TRoThH M, Lelo1bhZI-CH Je1508c=C6 3.984 24388
R =gt Wi - T aedlRDBER R e = i Le232 d 3.474
Ve 309 356/5% 340 6¢13902-06 062037c =00 bewhl 3.361
) Cel=ifZ=(5 L.B20C J.615
1.127 TEE ekl Ce27192-06 0.260172=-06 5¢16C 3.870
B G 37 IZ-TE S T EEEE EEs T peNo T 349906
RES22 0. o208 ot ¢C 5.491 “.118
ve 384 ot ¢J. X 20774 24680
=C7 2e 850 2.137
D¢ 425 Co7ub55=y7 0.F972:-07 24 92€ 24194
o o903 c=T7 e — e e 2313~
0.516 ve9291c=y7 GeG316L=C7 3e2462 2e632
T T A o o T EEEcRiame 24579
s 633 vel10%€=-L 6 Jell%3.-CH 3.5CE 2¢046
=€ 36223 2.792
Lelll Uela26i-uF Velasle=ub 3,919 2.339
CITS T et e R 3s113
U877 e 6e19248=C¢8 Le1881:-(6 ve 382 3.286
e ST B e e o o Le71° 3.526
1.v92 TEORL Wl velu2li-Cb Je31i5.-16 Celib 3.7¢6
RO TN = 5.653 2w
1e632 2T uile ¢l 3 e+ belt b bo701
Je 340 3Cl70020, F gL «E¢(D 246L3 1.952
Ge2702c=37 2ebab 1.983
Ge X011 2 8:2.004 043259c=-07 0o 3127c=27 2. 084 24013
= S T Ve IBRGISIT S : 2¢764 Zeunb
Ge93 31865030 Cew530Z=y07 e k682507 2eR24 24118
il ‘ B T e - ' 24915 2187
Do uv3d 387222384 “ebI7LE =07 "eb6845t=07 Se00C7 24259
¢ 05 S9iE= T, 149 24361
0.530 Y. iia Ce963LE-C7 Je97132-(7 o298 Ce4b 8
i velifgcefo i b L, 457 245693
0,033 IeoTSuee Cel2ui-uE Se1225:-(b 3. 624 2.718
el BtEEee —aa S J. 83 2.876
[ TRAT} 386750 Jue LeluwBLE=-0¢ velsSG9--u6 be Jut 3.C35
"ea23lt=ub T4, 272 32l
€e315 TE577 L3 041737:=0¢ Nel1977c =16 “enw b 3e370
) » B i T leefMEStE T T T - o Lo 58€ Jo62
de372 TRRE L uiy ee#C: ) ec bl “e7L 3.555
Ve 338 2.0702CC dE¢D L ok tul 2.788 24091
Jeohel1F=(5 FR-TEY 24101
0,395 16842000 ' Uel2Wl7E-C7 9.c051c=27 24812 24110
= P = 9% 3Ioeenr - S - 2.879 2.158
[P 31345000, Ce234(CCE=-u7 1.2870F=u7 2e 3465 24209
i T EReninenr T e s o 2.9814 24230
Ve 451 327520l Vec727c=07 Jel079E-(7 Jeu17 24262
Te3135c=137 3372 T 2e30%
0.483 337¢ 200l Ce€0BeE=-u7 0.€325.=-07 128 23k
elinaliiad K -a i B 1A i A S SR 3.274 ) 24453
0.568 36675230 Ce9377c=-C7 0.9918:-07 bk 24560
o BV T -y [ S ’ ' S 2,585 24669
Je6/5 5567%uule Vel1173c=-06 0e1134L=C6 3.75¢ 24817
ve 12295 =56 Ty T Ty
0.791 3€5¢7u0a Lel270E-ut Je1225t=l0 “el1l7 3.088
i T N Cel200:=96 —  —— — - - 4elbe 3.126
0.82¢ Re8L 1 Lu ot #0C «E4CO “e219 dalbl
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TABLE C-2. (CONTINUED)

SPeCTIMEN NYo= AL=3-1-42F YITLW STRchfRTH= 6letb THILKNCSS= Vo500 WIDTH= ~ B5.000
SPECIHLN Tve-=(CC, YaXTMUr S1xcSS OF LOAD= 3e0vd STRESS RATIO= 04254
PEE P PP Pt P2 20 0ttt rhattattttratttt tetittt sttt tttttttrttdttttetttitstsstttettrsstrssrsserse
BASIC CATw vA/DON LALCULATIUNS DAMAGL PARAMCTER
L) N SIVMRLE STHF LE T THREc PTe “KMAX DELTA <
INe  oYCiiS = SLO2. () SLuPL (P) IIVOIFF,
L R R O A A S S S o A SR S S S X R O S S N S S S A S N A S S R S S S R N R A A S
0,328 12255050 £l ok +4l 3e117 2.338
~e9C152-0G7 30336 2.5CC
Je 23 1729560000 L LOETE =016 9¢1%61L-J06 3.551 2.563
S o - Feillbo-1U - N T.784 " 2.836
Je 540 1«222Cic ve22h%Z=(b 0e1187c-05 Geulld Jeuu9
T . e - Le262 3.197
veb70 1+3c¢clule ectly ot +00 “e513 3.385
04327 1225500. Et30 ot ¢00 1. 062 2.296
Le9210i=u? 30273 2455
Gew19 132%0c 00, ve995cE-u7 049978:-7 3,484 2.013
vel,71Z=00 R ————— 3. 708 . " 2e775
Ce523  1.722.3u.s (.2187c=-Cb vellBLi~(5 3.917 24438
celcoo=35 - Lel?t 3.127
0.652 162322.00. o B I Y 2 211} ho w22 3.317
0.390 12255000 et ¢CC «E+00 3.35¢ 2.516
Ce86C0:-C7 0547 2.0640
Cat73 13256330, 0ele09z-C6 0.1037c¢-06 3s739 2.8(4
B 3 &L T et st | Y, 960 2.951
0e6Cwy 1.222%%¢ e Ce2027c=36 Jelu4l7E-CS ke 236 3.179
a o o Jelfouc=46 T T T 7T ) e 531 3.398
0.759 1ed22uuce «F¢03 «E+LD Le82s 3.0138
04524 12254200 ot 00 «E¢00 x.92C 2.940
Cozubdn=06 Y. 321 "2.9-1
_VeS24 122257324 B cel3iwi-ub 0.LGI7E=-ib 3.922 24382
' R . B Le271 3213
Selub b Ul el velbulz=00u velulit =CH Leb19 Jo.bvew
o ) - o elbe 3.8¢€9
Je 390 12227 0Ts ot ¢ U e Ee00 5.697 “e273
SPECIMEN NOe= AL-7-1-,25 YIELD STRENGTH= 56,47 THICKNESS= 0.675 WIDTH= 4.030
SPECIMEN TYPE=CC, MAXIMUM STRESS OR LOAD= _ 6,000 SVRESS RATID= ).250
0,356 60000, +£¢00 +E£¢00 £.469 4.852
C.9675€E-06 : 6.564 b.923
0,375 _ 80000, 0,8888E-95 0.8888E-06 5.658 ~ 4.993
0.81C0E-06 6.736 5.052
0.391 = 100000, 0.1019E-05 0.1319E-05 be814 5.110
0.1227€-05 6.930 5.197
0,416 120000, 0,1327E-05 0,1327€-05 74046 5,285
0.1427E-05 7.179 5.385
0. 445 140000. 0.1561€E-05 0.1561E-CS 7313 5.485
0.1695E-05 7.469 5.602
0,478 160000, 0.1784LE-0S 0.1784E-CS 7.625 5719
0.1872E-0CS 7.795 5.845
D.516 190000, 0o1794E-05 0,1794E-095 74956 2974
Cis $7155=05 8.121 6.030
0.550 200000. 0.2121€E-05 0.2121E-05 8,275 6.207
0.2528E-C5S 8.5)3 6.377
0.601 220000 0.2741E-0S 0.2741E-05 8.731 6.548%
0.,2955€-05 8.998 6743
0.660 240000, 0.3450E-05 __0.34902-05 9,266 6,943
0e4005E-05 9.634 7.226
D740 250000, 0,4277E-05 0,4548E-05 10,003 7.5C2
C.4820E-05 10.230 7.673
0.78% 270000, 0.5795E-05 0.5308=-05 10.65% T.843
C.b2R2E-05 11.083 8.312
B9l 290000 - oo 0 - NL6839E-05 . Qs PEEPE=05 . - QP00 - 85781
Ce77U4LE-OS 12.226 3.169
1.009 302300, «E400C «E+00 1247040 9.558
~0.366  ©£0000Q. . : 1 £400 _ s €400 — 6572 = %.929
0.3275€E-06 6.651 4.935
0.385 80000, 0.1182€E-05 0.1182¢-05 b.751 5.063
0.14L38E-05 b.A87 5.165
Dob1b 100C00. 0.1365€E-05 0.1365£-05 7.024 5.268
0.1293F-05 Telb5 5.353
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TABLE C-2,

(CONTINUED)

00000000000000000000600000000‘000000000000'0000000000000‘00000000000'00000‘0000000’00090000

SASIC NATA DA/JON CALCJULATIONS JAMASE PARAMITER
] N SIMPLE SIMPLE THREE o7, KMAX DELTA K
IN. CYSLES SLOPZ (8) SLOPc (P) DIVeIIFF,

AR R e R R I S S S S S S S S S S W O S O O S S S O S G G g G A P S S S Y
SBabbd o 120002, TR= 0.1594E-C5 LD o84e=08 . 265 - Sebs3
0t N75E-105 7.439 5.573
Dob?? 16003, 0.2031E-25 .2001=-CS 7.611 5.703
Ce2127=-25 7.%825 S.854
0.52) 150287 0,22)4E-C5 Je22C8Z=35 74939 5.933
se2280=-(S 8,204 6.153
0. 555 180202, 1.2438E-35 e299%%=05 _ LYY ¥ 6348
0.2715€-05 8,655 54431
.619 2008032, e 3033E-C5 D« 33.3CE=Z5 8.3):3 6.675
Ce33L55-05 9,234 5.9C3
2.6%6 22CC57. 0.3343E-05 Go33L32-35 9.537 7,434
Sek535E-"5 9.33. Tobl?
0.777 240692, 0::5425€~3% 0.5425-05 10352 Tl
Ce6315E-05 13.375% 8,232
0,933 2883935 o 0iei7172E-25 0s8)28:-05 116533 8.72.53
LeABASE-CS 12.377 3,067
0.992 2L . 0.1133E-234 Ge1d1L1Z-Cl 12.554 Joluls
o2 BEES0N 144135 1d.6L5
1.243 2200385 . +E008 aEeLd 15.:435 < R g
_G.360 — BCL03. = £400 . = aE*0) _ 64538 w873
C.3150E=-08 64534 be9u5
9.37% 82235, 0.333CE-05 0.9303%-(5 5.5A3 5.012
Te3L5CE-(H 6774 5.08)
0,397 10CCCo, 0.37562E-35 0.97525-06 b.8504 5.148
10 C7E=IS 5.953 Sw.2ed
Q¥ 120333, : 0.1785E-(5 QeI 955275 7035 B YO AL 1 €
0.2562E-05 7.232 S.463
Co.ubn 162200, 0.1443E-C5 Coel4b3E-35 7530 5.648
Cs 33 S0E- L8 Te5H1 5.671
0475 158K Ve 0¢1102E=L5 8.2130E=CS 7.532 S.634
Ce18656-(5 7.762 5«82
0,512 180030 021336E-55 0+ 1995505 _ 7.332 . 593
Ce2128E-"5S 8,124 5.033
9 «5585 2210502 d.251%€E-C5 0.25138-C5 8,315 5.237
Lw2900E= 25 8,578 ERCRE
C.613 2202% 5w Yo BUREE=D5 o 31 258-i05 80843 5.53)
e3342E-125 3,147 5.857
0.63%3 2w« Ve3687£-25 0.,3587°-(5 3,47 7.085
Je 832825 3.823 7355
04763 26T JeLi22E-)5 Se N8 G8ESES 12.13% Te€45
T4/54356~C5 10,662 74832
0.812 21CC 8N 04 592CE-C5 ve 5558505 185922 8.019
- oD@ R2E =5 11325 $.L35
34930 235000 0 7222E=-05 2475528505 11,952 8.972
Cie WSZE- (S 12,515 Ik 2
1.C041 33233 3t JE®I 3 CLACHD ] 1.3.11¢ 3.832
—Ga364 50200, . _af000 wE¥Rd e o o 64355 b4, 76%
Je4160E=05 54453 Lb.852
0D.367 80233, 9.9712€-05 J.3712£-06 6.583 4.937
D578 255=26 6.658 L ERY
0« 383 100083, 0.7%22E-25 Je?7832:-(6 5¢734 5+C51
£ 7T TSE=TE 5.8)8 5135
0333 .. - 1200004 . 0,1231E-L5 0:12315-L5 _5.833 512152
€« 16858 =06 7.041 5.2%1

0.&32 140232, 0.1331€-05 Ce1331£-(5 Tiai2d Sebl

2.1098E-C5 T30 2 S.b75

0. 454 15€2339., 0e1252E-C5 Se1289yZ=(5 7T.623 5.552

C.16225-C5 7534 54.€513
NDabd3 1863 00a e LE2BESES Be2525E=C5 1a654 - .2alsl
Co1830E=05 7.831% 5.873
0.519 200623 Ce 2IREEEDS 30 2355235 7.337 5.93%
il g ool A 3.225 65.154
L.565 220003, 0.6 2532E=05 3425322-25 8,413 5.31)
Ce28&35-05 8,673 9¢535
0.523 280330 Js33542-35 243354229 2:333 - — 54533
Ce38258-05 3. 281 6.951
0.703 258203 J.0117E-C5 s buCYE=Th 9,623 7.222
Se b SSE=TH 9.847 7.385
0.747 220508 05320 8=125 a5 AT E-18 1€ «C8E 7.53
L.56230€-(5 10.528 74955
0.853 230CCC. 84548 3E=05 Seb523E-L5 114152 3e36%
e TR 8B 05 11.50% 8.731
0.946 3C23¥a. «E£007) « 5499 12.051 3.538
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TABLE C-3.

SPECIMEN NO.=
SPECIMeN TYPE=CC,

AL=2=1=-41

YIclD STRENGTH=
MAXIHMUM STRESS CR LOAD=

€0.46 THICKNESS=
4s000 STRESS RATIC=

FATIGUE-CRACK-PROPAGATION DATA FOR 7075-T7351 AT R

= 0

0.500 WIDTH=

Ue100

100

€.000

CRELPFELEE P40 4000000000400 40004400440 044400400400 0840000044840 8440000000 000000400 000000

BASIC DATA OA/DN CALCULATIONS DAMAGE PARAMETER
A N SINPLE SIMFLE THREE PT, KMAX DELTA K
IN. CYCLES SLOPE (A) SLOPE (P) DIV.DIFF,
AR AR A R R R R Y R R R R R Ry
0.317 . «E+GO «E¢00 4e021 3J.619
Le2723L-C6 4e3€3 3.927
0e&3C ©11700. 0.2904E-06 JelW218E-06 Le705 4.236
Oeb&U0C-06 LoTEB 4.291
0451 4617C0., 0.6098E-0E GeWB24E-DE 4e830 be3&7
Ge€522L-06 5.183 4.665
0.58¢ 6E170C. Ue7285E-06 0«9063E~-06 5.536 4e982
0.9825c-06 S.688 5¢119
0.641 721700, 0.1150E-C5 0.1183E~-C5 5.839 5.255
Ue13%1c =55 6,010 5.409
0s708 771700, Ce174B8E-05 Cel74BE~CS 6180 5.562
Ce2145t =05 bebb5 5.800
0.816 821700, 0.2870E-05 Ce2870E-05 64710 64039
Ue3596E=-05 7.152 64437
04995 87170G. Ge4943E-0S 0eb942E-CS 74594 6830
Le6289c =05 8,607 7.566
14310 921700, . 0. 11C4E-CH 0o 11iLE~CL 9,221 8,299
Ge158CL=Cb 12,228 11.C06
24100 97170C. +E+00 o400 15.236 13712
0.316 . +E+00 «E+DD 4.015 3.614
Uel44BE~06 4e202 3.782
0.376 411700 J.1898E-06 0.5168E-ub 4.389 3.950
0.5620c=-06 Lob?3 4.026
Oebib 461700, 0.3770€-06 0.5158E-06 Le5E7 “eli1
Le33G8E=-06 4o 746 4272
Jel7u 661700, 0.3CC8E-06 0.2308E-06 44336 bbb
Ue2008c-C6 Le9€9 bok72
0.682 72173G. 0.29%5E-Cée Ce31644E-DE 5.0C3 4.502
Le4090c=-C6 5.359 %0553
0.503 771700, 0.4360E-CH 0.498CE=-06 5e115 “.603
Ge5870L-C6 54194 4675
Je 532 821700, 0.5530E-CE Le5530E-06 5273 be746
Ve5190c =06 5e3062 4,808
0,558 871700, Os47LLE-CE Oet740L=06 Seell 4.870
Cee290c-06 SeuE7 4.921
Je580u 921700, 0.6210E-Cb 0.6210t-U6 5e524 4e971
Le8130E-0ub 5.629 5.066
0.620 971706G. «E+00 eEtu0 5734 5.160
0.316 . «E+0D <400 4.010 3.6C9
0.15620L-06 o211 3.79)
U380 411700, 0.2001E-06 0.5181E=-C6 Lob13 3.974
64562CL-06 T Lo0L7
Jek(8 461700, 0¢3776E-CE UeS159E-CE 4580 4.122
. 0¢3315c-06 4.769 4.292
Debe7w 661700, 043471E-06 043836E-06 4e358 belb2
(e3992L =06 Se024 4.522
4498 7217060 003977€-06 Ue3974E-0E 54390 LeS81
Ce3960L-06 5144 L.630
0.518 7747006 (e 4515E-Lb 0.4515L-06 5.198 L.6T78
0.507Ct =06 54266 4739
GeSW3 821700, 0.5170E=-06 Ce5170E-0E 54333 4,800
Ge5270c =06 SesC3 L,B8E3
Le570 871700G. 0.5913E-CE Ue5910E-0€ Seb73 44925
Ceb550LL =06 5.558 5.002
0.6C3 921700 0.6725E=-06 JeE725E=-C€ 5.643 5.079
Le6900CL~06 5731 5.158
0.637 971700, «E+GC E4LC 5.820 5.238
0.317 . «E+00 «btl0 4.020 3.618
L.1938L-06 Le267 J.841
04397 411700, 0421C1E-CH 0+3277€=-06 44515 4.0E3
0s3440c=C6 4.565 4.109
Uelilw 461700, 0.4062E-06 0e3595€~06 4,616 Ge154
Uet218L-06 44854 4. 368
ves99 6617006, Ge4363E-CHb Cob704i=C6 5.092 4.582
CoetB5CL-06 5.17¢ 4.653
0.528 721700, 0e5473E-06 0.5597t-06 S5e249 “e724
0e6220L~-06 5332 4.799
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TABLE C-3. (CONTINUED)
000000000000000‘000’0000000000000000000‘0000000004000000000000‘00000000000000000000‘00000000
BASIC DATA DA/DN CALCULATIONS DAMAGE PARAMETER
A N SIMPLE SIMPLE THREE FT. KMAX DELTA K
IN. cCycLtS -SLOPL (A) SLOPE(P) DIV.0DIFF.
00000000000‘000600000000000000000000000000040006000400000000‘000000000000000000000000000000
04559 77170C. 0s71L0E-C6 Ce7160L=06 Selill 4,873
G+8060:-06 54520 4,968
04599 821700, 0.8085E-C6 C.B8085E-u6 5.625 5.062
CeB11GE=CH 5.729 5.156
Debbu 87170C. 0.9875E-06 049875t =06 5.833 5.250
0.1164L-05 5.98C 5,382
0.€696 921700, 0.1234E-CS 0.1234E-C5S €¢126 S.514
Ua13(5L=05 64288 5.660
0.763 971700, «E+00 JE400 6.451 5.805
SPECIMEN NOs= AL=5-1=,1 VYIELD STRENGTH= 6Lo47 THICKNESS= 0475 WIDTH= 6.000
SPECIMEN TYPE=CCs MAXIMUM STRESS OR LOAD=  5.5C0 STRESS RATIO= 04100
0.313 72500, LE+00 «E+00 54491 4a942
0.7000€-07 5,494 4,945
0314 82500, 0.1250€E-07  0.1250E-G7 5.497 4e947
~eWSG0E=C7 5,495 44946
06313 92500, 3.9250E-07 0.9250E-07 5.493 4944
0.2300E-06 5.503 44953
0.316 102500, 0.,4850E-C6 _ Goe4B50E-06_ 5514 4.962
0474GOE-C6 5,547 4,992
0.323 112500, 0.6575E-06 0.6575E-06 5.580 5.022
0.5750E-06 5,605 5,045
0.329 122500, J.6US0E-CE 04 EL50E-06 5.631 5.068
0.7150E-C6 5.6€2 5.096
0,336 132500 ) 0.5200E-06 0.520LE=06 5.693 5.124
0e325CE-06 5.708 5.137
0.339 142500, 0.6625E-0€ 0.6€25€-06 5.722 5.150
1.0000E-06 5.765 5.188
0,349 152500, 0.8150E-C€ 0.8150E-0€ 5.8(8 5.227
0.63C0E-06 5,835 5.252
356 162530, 0.9700E-CE.  0497G0E-C6 5,862 5.276
0.1310E-05 5.918 5.326
0.369 172500, 0.9975E-C6 0.9975E-06 5.973 5.376
0.6850E-06 6.uC2 5.402
0.376 182500, 0.730GE-06 0.7300E-06 6.C30 5.427
0.7750E-06 6,063 5.456
_0.383 192500, 0.970CE-06 0.9700€-06 64095 5,485
0.1165E-0C5 €143 5.529
0.395 202500, 0.1412E-05 0.14126-05 64191 5.572
0.1660E=-05 6.258 5.€32
Deb12 212500, 0¢142CE-GCS 04142GE=-CS 64325 5.693
0.1180E-05 64373 5.735
0,423 _ 222500, 0.1652E-(5 0.1652t-05 6au2l 5.778
C.2125E-05 64504 5.853
0,445 232500. 0.1820E-05 0.1820E-05 64587 5.929
0,1515€-05 64646 5.982
04460 242500, 0.135CE=-0S 041350t =05 6.7C5 64035
0.1185€-C5 €a751 6.076
_0eb72 252500 0.1748E=-05 0e1748L=05 €.790 64117
042310£-05 €486k 6196
0.495 262500. 0.2315€-C5 0.23156=(5 €.972 6,274
042320£-05 7.058 64352
0.518 272530, 0.1950E-05 04195CL=(5 7.145 6al31
0e1560E-05 74203 6,483
04534 282520, 0.2243E-05 0.2243E-05 7.262 6.5 3€
0.2905E-C5 7.368 6.631
0.563 292500 . 0.2790E-05 0.2790L-05 7e473 6,726
0.2675€=05 7.570 6.813
0.589 302500 0.300GE-CS 0.3GL0E-CS 7.666 6.899
043325€-C5 7.784 7.CC5
0,623 312500, 0.35CEE-CS 0.3505E-¢5 7.9C1 7e114
0.3685E-05 8.030 7.227
0,660 322500, 043918L-05 0.3917&=05 8,159 7.343
Ge415GE-CS 8.303 7.472
0.701 332500, 0.4183E-05 04 4183E-05 B.44L6 7.601
0.4215E-C5 8.59C 75731
0743 342500, 0.4686E-05 0.5392L-05 84734 7.861
0.5862E-05 . 8.814 7.933
_0e767  34€506. = ___#E+400 W Ee00  8,89% 8,06CS
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TABLE C-3. (CONTINUED)

R R o O R R R A A A R AR A AR AR

BASIC DATA DA/ON CALCULATIONS DAMAGE PARAMETER
A N SIMPLE SIFPLE THREE PT. KMAX DELTA K
IN. CYCLES “SLOPE (A) SLOPE (P) DIV.DIFF,
000000’0000000000000000000000000000000000000000000000090000000'0000000000000000000600000000
04350 72500 B E400 LJES00 5,813 5,231
0.1930€-05 5.894 5.305
0.369 82500, 0.1628E-05 0.1628E-05 5.976 5.379
0.1325€6-05 6.032 5.429
0.382 92500, 0.1297E-05 0.1297E-05 6,087 5.478
0.1270E-05 6.139 5.5¢5
04395 102500, 0.1432E-05  0.1432E-05 64192 5.572
0.1595€-05 €.256 5.631
0,411 112500, 0.1560E-05 041560E-G5 6.321 5.689
041525E-05 6.382 S.744
0.426 122500, 0.1570€E-05 0.1570€E-05 6ebis3 5.799
0.16156-05 6.507 5.856
LY 132500, 0419956-05  041995£-C5 6.570 5.913
002375€-0G5 6.662 5.996
0.46€ 142500 0.1798E-05 0.1798E-05 6.754 6.079
0.1220€-05 6.801 6.121
D478 152500, 0.1775€-05 0.1775E=05 6.848 6,163
0.2330€-(5 6.936 6s 202
04502 162500, 0.23276-0% 0.2327€-05 7.024 64321
0.2325€-C5 744 6.399
04525 172500, 042190E-G5 0.2190E-05 7.197 6ol 7
042055€-05 7:272 6.545
0.545 182500, 0.2435€-05 0.2435E6-05 7.348 6,623
0.28156-05 7.450 6.705
0.574 192500, 0.27€8E-05 0.27€8E-05 7552 6.797
U.2720€-05 7.649 6684
0.601 202500, 0.31G5E-05 0.3105t-05 7.746 6.972
0.3490E-05 7.869 7082
0.636 212500, 0.3417€-CS 0.3417E-05 7.992 7.193
0.3345E-C5 8.109 T.258
0,669 222500, 0.3473E-05  043473E-05 8.226 70403
0.3600£-05 8.35C 7.515
0.705 232500, 0.3918E-CS 0.3917€-05 B 474 7.627
Ge4235E-05 8.619 7.757
0,747 242500 0.4532E-G5 0.4532¢ =05 8.7€3 7.887
0.4830E-05 8.927 8.C35
0.796 252500, 0.5070E-05 0.5070L=05 9,691 8.182
L.531CE-05 9,270 8.343
04649 262500, 0.5852E-C5 0.5852€E=05 I L£05
0.63956-05 9,665 8.699
0.913 272500, 0.7033E-05 0e7033E=55 5.861 8,893
Ge7670E-05 104161 9.127
0.989 282500, C.8107E-05 0.81C7E=C5 10,400 9.3€0
0.8545E-05 10,656 9.624
1,075 292500, 0.9€62E~-C5 0.9662L=C5 106,987 9.888
Ce1078E-00 11.3€6 10.229
1.183 302500, G.1216E£-04 0.1216€=04 11,745 10.570
ODel1354E-C4 12.242 11.C18
1.318 312500, 0.1530E-G4 041530E-0G4 12,763 11.4€6
Ce1707E-04 13,619 12,077
1.489 322500,  0.2098E-04 0.2098E=-04 14,098 12,688
0.2489E-04 15,246 13.721
1,738 332500, 0.3338E-04 0.3338E-04 164393 164.754
0.4188E-04 19.136 174222
2.157 342500, JE*00 «E+00 21.879 19.691
0,352 72500, C LEe00  GE*00 _  5.829 5,246
0.1360£-05 5,868 5.299
0.366 82500, 0.9725E-06 0.9725£-06 5.947 5.352
0.5650€-06 5.970 5373
0.371 92500, 3.8800E-06 0.880GE=06 5.994 5.395
0.1195€-C5 60kl 5439
 0.383 102500, 0.11656=05  041165E-05 be094 5,484
0.11356-05 o260 5.526
04394 112500, 0.8450E-06 0eB450E=-06 6e187 5.568
0.5550E-06 €.210 5.589
04400 122500, 0.5675E-06 0.5675E-06 64232 5.609
G.5800L-06 6.256 5.€30
_0.406  132500. 0.50756-06 0.5C756=06 64279 5.651
0.4350E-06 6.297 5.6€7
0,410 142509, 0.8900E-06 GeB890CE-06 64315 5,683
0e1345E-05 64368 5.732
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0.0000000000’000000000000000000000090000000QOQQ‘OO"QOOQQO'000000000’0000§00000000000000000

N SIKPLE SIMPLE THREE FT. KMAX DELTA K
IN. CYCLES SLOPE (&) SLCPE(P) DIV.DIFF,
000000000000000000000000000006000‘000‘000000000000900‘0000000000000000000‘00000000000‘00000
0ob24 1525C0. 0.9300E-06 0.9300E-06 Eo422 5.780
0.5150E-06 643 5,758
_0.%29 162500, 0.6450E-C6 0.6450E=06 6.bE3 5.817
0.7750€-06 64494 5,844
04437 172500, 0.5525E-06 0.55256-06 64524 5.872
Ge33CCE-CH 64537 5,884
Dolbl 1825030, 0.6375€-06 0.63756=06 €e550 5.855
049450€-06 64587 5.928
04449 192500, 0,1138E-05 0.1138e=C5 €.024 5.9€2
0,13306-05 €.676 6.008
0,463 212500, 0.9475E-CE 049475006 6. 727 6.054
0.5€50E-06 64769 6.074
0.4E8 212500, 0.12856-C5 G.1285E-05 6.771 6.CC4
C+20C5E=C5 64847 6,162
0.488 222500, 0.1403€-05 Ge1403E-05 6,923 6.231
Ge8CCOE-C6 64954 6,258
0.496 232:¢0¢. 0.1270E-C5 0.127Ct-05 €.386 6,285
0o1740E=05 7.049 6 3k
0.514 262500, 0.1€556-C5 Ge1E55E=C5 Tellb Eekit2
C.157Ce-05 7.172 B.L5C
0.529 252560 0.1663E-C5 Ce1663E-05 7.230 6.507
0.1755¢é-C5 74254 6.5ES
00547 262500, ) 9.1885€-C5 0.1885c=(5 7.3¢9 6.€23
Ce2015£-05 7.432 6.689
0.567 272500, 0.7€05E-C5 Ga7605c=L5 7.505 6,754
0.1320€=-C4 7.9€8 Tot2
0,699 28250, 0.2513E-G5 0.25136-C5 Bu432 7.589
-4 8170E-G5S BallB 7333
0.617 232500, -.2763€-05 -0 2763k-35 7,863 70677
042645E=.5 7.95%6 7eled
0.6k 332500 0.31C7E-C5 0.33076-35 8:543 7ozt
0.35702-05 8173 7.35¢
0.€79 312530, C.3383E-CF C.3383c-C5 8.297 7.0€8
0.3195¢-(5 Bobl7 7.5€6
0e781 3225000 0.3€10E-0S 0.361Ct=05 84517 7.6€5
0.4025€-C5 84655 7.789
0.752 332500, 044367E-CE 0. 4367E-(5 8.792 7.913
0.4670€-C5 8.950C 8.055
0.798 362560, Gel289E-GE  043718E-05 9,109 8.198
0.3337E-05 9,154 8.238
0.812 3465000  ,E+00 fE400 9,199 8.279
_ 04316 72500, JE+CO B CE4LD 5.520 4.9€8
-e400CE=07 5.518 4.9€E
0.316 82500, - 275CE-C7 -4 275CE-07 5.51€ “.9EL
-e1560€=07 5.515 4,964
0.316 92500, 0.3200E-06 C.3200L-0C6 5.515 4,963
0.6550€-C6 5.544 «.989
04,322 102500, 0.5200E-06 0.52C0E-C6 5,573 5.016
Ce385CE-06 5.59¢C 5.031
0.326 112500, 0.9075E-Cé 0.9075E-06 54607 54047
0.1630E-05 5.67¢ 5.1C3
00341 122500, 0.83756-06 0.83756-06 5.733 5,156
Go2450£-06 5,743 54169
04343 132503, 0.655GE-C6 0.€550E-C6 5.754 5.178
0.1065£-05 5.80C 5,220
0.354 162500, 0.8275E-0¢ 0.8275t-0¢ S.BLE 5.261
0.59CCE-06 5.871 5,284
0.3€0 152500, 0.6525E-06 0. €5256-C€ 5.89¢ 5.306
Ce7150E-CE 5.926 5.333
0.367 162500, 0.80256-C¢ 0.80256-0€ 5,956 5.3€1
0.8900E-06 5.994 5.394
0.376 172500, C.7700E-06 0.77C0E-06 6031 5.428
G.6500E-C6 64058 5.452
0.382 182503, 0.7250E-06 0.7250k-06 6.u85 5.L7€
0.8000E-06 6.118 5.506
0.39¢ 132516, 0.7225€-C6 0.7225e-06 6151 5.536
0e645CE-CE 64177 5.5€0
0.396 202500, 0.8525E-C€ 0.8525€-C6 Ei2Cn 5.563
04106CE=CS 627 5.€22
0.407 212503, 0.830CE-CE 0.830CE-CE €4290 5.€€1
GeE0COE-CE 64314 5.€63
Dob13 222500, 04 1048E-C5 CollLBE-0S 6338 SRl
041495c-C5 6.398 5.758

BASIC DATA
A

TABLE C-3. (CONTINUED)

DA/DN CALCULATIONS
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TABLE C-3. (CONTINUED)

'.00000“00‘6000000000000000'000000000000"000000‘00‘000000000000'000000000000000000‘000000

BASIC DATA DA/DN CALCULATIONS DAMAGE PARAMETER
A N SIMPLE SIMFLE THREE FT, KMAX DELTA K
IN. CYCLES SLOPE (A) SLOPE (P) DIV.DIFF,
00000000000000'0000’000000009000009000‘000000000‘0000000‘00000000‘000000000000000000000000'
0.428 232500, C.1358E-C5 0.1358E-05 6,458 5.812
0.1220L-05 6,506 5.855
04440 262500, 0.12L5E-05 0.12LSE-05 €554 5.8S8
0.1270€6-05 €.603 5,943
0,453 252561, 0.1125€-C5 0.1125£-05 €.653 5.988
0.980CE-06 64691 6022
0.463 262500, 0.15656-05 041565605 6.729 6,056
042150E-L5 6.811 64130
0,484 272500 . 0.2153E-C5 Ue2153E-05 6.893 6.204
0e2155€-05 €.97% 6,277
0.506 282530, 0.1473:-05 0e1473E-05 7.055 64350
0.7900&-06 7.085 64376
0.514 292508, 0.1388E-C5 0.1388E~CE 7To116 6ebl3
C.1965E-C5 7.188 6.4E9
0.534 332500, 0.2202E-05 G.2202t-05 7.261 6.535
Ga2620E-C5 7.3L9 6.€14
0.558 312503, 043135€-05 C.e3135e-(5 74436 6.6Ck
) 0.385CE-95 7.57¢ 6.818
_ 04596 322500, ) . 0.3765E-05 0.37€5€-05 T.714 6.943
0.3680E-05 ToBb4 7.0€0
0.633 332500, 0.4005E-05 0.4005E-C5 7.974 a7
0.4330E-05 8.125 74343
0.676 342500, 0.4529E-05 0e4826E-05 8.270 7T.4u8
0.5025€E-05 8.3645 7.511
_0.696 346500, _ GE4G0 LE+00 Bokll 7.573
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TABLE C-4. FATIGUE-CRACK-PROPAGATION DATA FOR 7475-T7351 AT R = 0.500

SPECIMEM NN,
SPECIMEN TYPE=rC,

AR B0 i

YIeen

STRENGTH=
MAXIMUM STRFSS O LOAN=

57.00 THICKNESS=
3,000 STRFSS RATIO=

T 0.530 W1
0.500

INTH=

B.000

FEEEEELEI 0400000400044 4000040000000 0 0000000000000 80 0000000004 800000000004000400000000

__BASIC DATA
A

DA/DN CALCULATIONS

DAMAGE PARAMETER

N ~ SIMPLF SIMPLE T THREE PT,. KMAX DELTA K
IN. SYCLES __-SLOPE(A&)  SLOPF(P) DIV.DIFF,
IQOQGOOO000000000‘00000’0060#000000000000000000000000000000000000000000000000000006900000000
0,614 41220090, LE400 .E+00 3,462 1231
Ce1420F-07 3,489 1.745
0,427 42090000,  0.3363E-07 0.2364E=07 3.516 1.758
C.t3C7E-07 o =N ' 3.678 1.839
0.504 _43IRACOIC. 0.5612E-07  0.6324E-07 3.840 1.920
0.7429F-07 3.985 1.993
0.577 LLRARO00D. 0.82L0F-07 0.R22LE-07 s 131 2.065
C.31356-(7 Y [ L 2.152
0,667 4560000, ) -, S 0.8R39E-07 0.A825€-07 LoW78 2.239
Ce8529E-C7 o - 4.629 2.316
0.747 46790007, o _ 0.9712E-07 0.9537€-07 Le779 2.389
(+1072E-06 4,977 2.488
0.A54 47790907, 0.1173€-06 0.1174E-06 5.175 2.587
".1275E-Ch S.u07 AT
0.95%1 4a78C.00. o 2.1473E-06 0.1471E-06 5.640 2.820
0.1h6RE-C6 - ) 5.954 2.977
1,147 4a78c090, . 0.1799E-0% 0.1725€-06 6+269 3.135
Ce17hHRE-CH 64520 3.262
1.275 50500009, F400 «E+00 6,771 30385 _
0.3%9 w12200019. LE+00 LE400 3.352 1.675
C.33RSE-(7 13 A O 4 |-
0.417 42099003, 0.4233E-07 0.3797F-07 3,483 17041
- ColhLSE-(7 ' : ' 3.658 1.829
04502 LrRe(0C0g, 7 ) C.3757E-07 0.3)L1E-C7 3.833 1.917
Ce21R3E-0C7 3.876 1.938
0.523 44859997, 0.3573€-07 0.35455-¢C7 3.919 1.960
[.LAG5E-C7 iicigiing 7T TWLo1s T 2.009
0.573 45860090, ) 0.28A5E-067 0.2708E-C7 La116 2.058
r.h1936-C9 4,127 2.064
0.579 45700327, ) 0.36)LF-07 0.3473€-07 4.139 2.063
L h5555=07 L,.255 2.133
DabUb 477906072, 0.Hh3UF=07 9.68886-07 4.392 2.195
Ce72172-C7 T T T u.s2r "2.263
0.716 LAa78G0C0. B 0.8L35E-C7 0.84225-07 4551 2.331
(.96405=-07 LaAL0 2.620
9.812 waragnnn, el 0.1C02€-95 0.1716E-05 5.019 2.509
C.1054E-C5 5.15A8 2.579
0.%8%  50500903. 0.1399€-05 0.1152E-06 54298 o .2.663
[+1338F-"h 5.768 ) 2.8804
1.140 £23C90C9. LESQC E+C0 fe239 3.119
f0.392 41220097, LE400 JFe00 3.355 1.683
0.3799E-C7 3,638 1.719
0.425 42990300, 0.2771E-07 0.3299€-C7 3.511 1.755
N 2 %7 e n 3.597 1.793
0.466 LI8R0000. 0.2471E-07 0.2537€-07 3.680 1,842
== = e TToNsesseesnr - 3762 1.871
3. 494 LL3IEQOCN, 0.4601F-07 0. 4566E-C7 3.799 1.900
0.6306-C7 = T TTTRR T T T 1.963
0.557 45850000, 0.5383F-07 0.5312€-07 4,054 2.027
- TC.W3RRE-TT - o e - te130 2.067
0.59% 45730009, 0.6U59E-07 0.5312E-07 o214 2.107
N o ' C.RLCSC-07 o L3746 2.187
0.682 47790007, 0.9585€-97 0.95976-07 4,535 2.267
0.10786-16 R 2 e 2.367
0.783 LR7R00CT . 0.1078E-06 0.1378€E-06 4,932 2.466
' ' N.1179€-C6 o 5.131 24565
0.%95 La7ACOC), 0.1181F-06 0.1220F-C6 5.329 2.665
== c.1322¢€-86 - 5.505 2.752
0.99? 50600069, 0.1L51F-05 0.1374E-06 5.681 2.840
F N.15r2F=Ch R - P77 T R P ([ T
1.262 £23009C9. - JEe0C LE¢00 6.720 3.360
0.398 41220009, €400 <E+00 3.391 1.696
0.18CSF=-07 3.426 1.713
0.1k 42030000,  0.2523E-07 _0.2154E-C7 Jaub1 1.730
o o T T Te. 2872607 3,571 1.786
0.465 LIRR0I00. - 0.3314E-07  0.3580C-07 3.681 1.840
- e Tou1225-07 3.764 1.882
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TABLE C-4.

(CONTINUED)

000000000000.0000000000“000‘00000000000000000000060000000000000000000000000000000‘00000000

_ BASIC DATA DA/ON CALCULATIONS
A N SIMPLE STHPLE
IN, CYCLES SLOPE (A) SLOPE (P)

R YT T T wevwerT

THRFE PT.
NIV.OLFF

KMAX

DAMAGE PARAMETER
DELTA x

D R T Y TR S O O G A G O

0.506 44850200, 0.2907F-07 0.2931E-07 _3.868 1.924
0.1716F-07 3.883 1.961
0.52% 45860007, _ 0.2930€-07 0.3)22F-07 3.917 1.959
0.4227€-07 3.996 . 1.994%
0,562  4h737000., _ 0.4927€-07 ‘0.4873€-07 L 074 2.037
".5570F-C7 L 1A 2.091
0.611% L77300030., 0.6613F-07 0.652LF=07 4.291 2.145
0.76F76-07 L.436 2.218%
0.694 48780930, C.BUILE-07 0.RL22F=07 L.580 2.290
) T 2.9185F=37 - Le751 2.375
0.786 La7ACNCO. o 0.9927E-07 0.1021F-06 4.921 2.4h1
f.1004F-106 - 5.067 2.533
0.864 50500000, 0.125€6E-235 0.11595-06 5,212 2.6056
".1320€E-Ch - T 5.654 2.827
1.102 %2360203.  «Ee0C LE+00 6.096 3.068
SPECIMEN NOv= AL-hA=7=,7 Y-, STZTNATH= €7+.0 THICKNFSS= Ze€23 WIDTH= 4o0CC
SPECIMEN TYFZoLco MAXIMUY 4TIESS 79 LCM:= 6,606 STSISE RATIC= ), 520
€. 322 Lorrg, WJE4J0 £ 400 £.617 24808
Z.22°1e-16 54627 2.813
0e 324 S5000. C.32)u5-0F ).273%-26 5.637 2.819
Ca37.02-T16 - £.671 2.836
9.3 7.3t O . Le2729%-L6 e F41E-yb  S4T€ 24853
TV z=06 4759 2.889
06343 V2 YN (s216F=L€ Ce21L1E-Ch SeB1d 2.906
ce1351F-76 5,857 2,925
0,352 176u00 e Co3C60E-CE Co?0660c=-C6 5,901 _ 2495"
: TuetlEtE-TE - o 5,99 2.997
Cs 373 R — Ce23%55-0k _042385:=76  640°R 34084
2459727=07 6e1c1 3,067
Ce376 27 e it C.13ME-06 N, ALBTE=CT bellu 3057
velhElr=1F fFol07 3.093
0,393 Ioate ___MWiR2HE-CF  (,18258-76 64260 3.130
Se199.c-%6 Fa3LE 373
Qo1 LTOT rfa2337¢-uE 762337286 Fo433 3.216
== <= wa G v".?‘-‘: -u6 . beSLE 3274
0, L 57irit La25852=0¢ L4 ?2585E-Tp E.6F7 34331
V2<A5:="6k Y 3.384
0,465 673020, . £.2390:-CF  L.2330E-Co  ReBTT 377
a o (.02357=T¢ 64977 T.435
Jeb®®  7eecyes JERJIT oo owER3OL 74066 B 3.5312
0.312 LOCuls 427 S E+00 5,526 2.763
CaSLI S=1F €,551 2.776
_0.17 o EERGe R w GeLULETE-CE  (e«925:=06 5577 2.788
n,3975¢c-16 54614 2.8.7
_0.325 TOC0N - le227°%c-CE€  C.2296t="6 o651 2,825
Inlblli-16 €.687 2.8k
0,337 120 I (o1907c-c€  ".1930c=C€ = 5,72& 2,882
22T h t.77% 2.887
04344 iRe0e, Cel8770-(6 r.13758-06 5.82°% 2.912
V150 =06 5e 867 24939
0.152 LRt fa231 E-uF 2310506 £.99¢ 2.9e8
Sade 3 Ee0E f.9FL 2.982
0.367 Vol el - $eE2272LF (426487 -16 LB 2 3.016
Cal¥9.57-76 Fel113 31.056
04385 T - _Je189°F-(¢ 0418907 =30 6e107 3,096
T el 5 5= 26 6.270 3.129
Peu)ds GIP e Ce2MEGE-0F re2065:2=26 6e36S 3,163
S.2155F=12b FolEn 3.229
0a427 LA s e Lam 042137506  0,28,28%%6 64558 _ 3275
1218028 € 67K 3. %19
Vo b7 b1 dt 9% . 2.2 =06 1.23777=-rp 6. 72¢ 3.363
w 0Py Do b De Bur 3.420
Qeb7u il T B 459 . 64950 3477
0,326 L0TN0, SO JFerC 5,657 2.828
3e2930F-6 S.670 2.835
0,329 53790, C.22¢7E-(6 _C.25835-rf6 5.682 2,842
S 1At uL-Nk : e 2.851
0 Y3 s o P22 0UE-NE 002350L=C6 5,719 2,860
T A SeTT2 2.886
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TABLE C-4. (CONTINUED)

‘.000‘0'00’00000000“0’0000‘00#000000

000‘0000000000000066000000600000000000000000000‘00000‘

DA/ON CALCULATIONS

DAMAGE PARAMETER

BASIC DATA
A

N SIMPLE

SIMPLE THREE PT. KMAX DELTA K
IN. CYCL:S SLOPZ (4) SLOPE (P) OIV.OIFF,
000000000090‘0004090060400$090v000000!000000‘0600000‘90000000000&00‘0000000000000&0000000#0
0o 3bu 1200, C.2E53E-CE L.265F:=36 5,924 2.912
Tel1.5-76 5,892 2.966
_0.359 176500, o et 0021L0%-0€  0.2140E-C6  S.9€C 2.980
4e1279727¢ - S e "£.989 T 2,994
0.366 _ _ 22067fi. ) _ve139ic=C6  _ L.1990c=vE_ 64017 3.0C9
e ST ; 6,077 3.039
0.379 27 St Ce23275-uk N.25(8:-(6 FelZF 3,069
“wel Br=vb 64237 3115
04400 Riad e R B L Le2650LE-0€  0.265Cc-C6 Ee322 3.2e1
«e195%-(¢ o Fedbo © 3.230
_ Qe b2 _LTSLC, . 5e@iC0%=C6 ez 1.5u=76 F45G8 1,299
Jel718 -6 T T T e T 3.220
04442 s7/0 e Co17178-C€ 141717515 FebB4 34302
W2e70=1086 €4787 T 73,193
Seb66 BP0 G il  "426728E=J¢t N.2627:-06 €488¢ P
242875706 ' o 7,008 3504
Qak95 _ TTC 2 . . eie0 e ¢(L 70127 3.5€3
0. 320 LCJN19, £E4%73 «F+20 SeboLl -248y2
3.67F0E=26 54635 2.818
05:32> 50300, : o 043267°-u€ _045008F-"6 C.6E7 24833
Ce15255-(6 5.681 24848
0.33¢ 7o 08, ".2636c="¢ N,1989E-np 54695 24847
) Se3r83L-CE Ee76E 2.883
ue 345 12¢6” bt ".2573e-06 Ce2575E=Co 5,336 2.918
5423705=-76 5,883 2,941
0,356 476690 _ Pe21LCE-06 = 0.2440E-06 .. _5a929 24965
Je221%5-16 £.979 2.989
34367 220l e _Le2197E-06 1Mo 24002206 . _6.028 3.016
Je1392:-08 64073 3.02
77 27 B e " 23RoF=C6 0.21°7t-6 €e117 3.058
Je28H L=TE €y22° 3.115
_ve b0 172000 o 0e24L72=0F  0,2L4GF-06 6e3L2  3.171
: fe273%c=6 bbbl 3.221
Deb26 . G7.003e - 142477 =(F Ge2L725-C6 E,5L2 3e2 71
T.2FLEE=(6 [ 34327
Je 452 S7236s, £.2523F=(¢ Ne2528c=%6 0,767 3.362
Te241%e=CH heBEE 34304
044706 CFGERE. Ce26i E-6 2.2620E-C6 €4970C 3,485
Fe223uF="8 74588 3,504
Sl . FESAEL JE4DC WL 400 e o TR0 3.6C3
SPECIMFN NO.= AL-4R=1-,5 YI LD ST2FNARTH= 57..C THICKNESS= 14628 WINTH= 4.C00
SPECIMEN TYFZ=CCy MAXIMIN STATSS OF LLAC=  Be000 STRESS SATIG= 04503
0,673 8¢ siCulls JE40C E+iC 11,674 54837
Tew735L=(5 11,929 5.969
04667 82yCils ) 0e5057e=GF 0.5718°-35 12+203- 61T 2
le€08[F-(5 : 12,397 64198
. CuE96OEEIE DeG9LSESCS . 124501 64295
12.75¢ 64380
Leb5LEE-LS "e6545-.-05 12492# 6elb4
17,1€2 0581
. Ce911CE-05  _ 0,91102-05 17,397  6.693
. 15,727 6.3F6
e WERYE o wE#30 164069 _7.034
JE+07 W £ 450 11.28¢ 54643
11.51¢ 5.758
__Cek217F=C5 = 6.45975-(5 ___11.7LE . 5.873_
11.89€ 5,948
___DeLoRTE-C5 1. kB2FE-05  12,34E_ 6,023
. Tew272L-"5 12:17¢ 6,067
0,656 940060 foLB25E-NE 20 4B825L-15 _ B2 . 60152 _
fETRRTLEE 12,4¢€7 6e234
0,683 845000, . k. C.5615%E=C5 0456355=55 12,621 64315
I r GERGTE =B 12.8"9 64405
0,712 _A50C25. ___eFs0n oFeo0 12,98% 6.k 94
n.589 823000, WECE JE 400 11.5(2 51
C.3975E6-05 ‘ 11,737 5.869
0.628 87CC 00, i CoL223F=0C D4 4562E=25 114972 5,386
e e g e T o b g ’ 12,119 64059
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TABLE C-4.

(CONTINUED)

PEEE PPt bbbttt bttt t ittt tr sttt ittt sttt ittt st tettttettt st sttt tattttsstststsststine
DA/ON CALCULATIONS

EASIC DATA
A

PAMAGE PARAMETER

N SIMPLE SIMPLE THREE PT. KMAX DELTA K
IN. CyCL: SLOPE(A) SLOPF (P) NIV.OIFF.
000000’00000}000‘0‘0'000‘000'00'6'00000‘0‘0000000000000‘00000'0‘00000060'000600000000000000
_ 04653 8750.0, o (.51066-0F  1,5195¢.05 12,266 64123
14552)6-05 120 43¢ 6.217
.68, il Lab255E-C5 0., E2€56-95 12,601  643.1
Ce7)ut=-"5 12.81¢€ 6ok (8
04715  8L5(u0. Ly __L.B90fE-05 = 0,R9G5E-C5 13,030 64515
Te6315:-35 17,242 6.621
Ce749 85 v.L5 Fell «F 400 174452 6.726
J.6"9 [ i o£4C. —efegl 430760 5,870
“selb)T="5 11,991 5.996
0,551 L Bt I . ——y — L35 3E=CE _4e2867F=C5 12,2462 b.121
< 9 elePE="15 124379 64155
_0.662 a¥se e, o __Ce35LCE-E  )e3547:-75 124377 6.188
venftlT=-35 12,524 6262
Vs 686 ALigrme LoBbO05=y® JefLO0%=.5_ 124672 6,336
z GeF120L=5 124 86€C 64430
_0.747 8usnr"5, UehI7EF=]C 0eF375c=05 13,048 6524
cefbTR _ong 12,257 6.027
0.75" e SR I «E400 1%, LzQ o729
SPECIMEN NUs= Ll=zC=w=e¢5 YIi L) STw_iGTH:= €7¢uu THIUKILZSE veSc<s wiflTH= “evil
SPECIMEN TYFr=Clw mixIill STRLSZ Un Lode= 134600 STheSS RATICE (.609
7,799 854°n), JEeC: +E 400 206234 104117
Ce2iR5E=-Ca 204437 10.218
2,821 . A5271%, Je2357¢=0L M, 23I57E=-"6 20,639 _10.32¢0
S L 20877 10.439
_ 0846 9530 0, Ce282i=06 = 242820%5=C4 23,115 10.558
214617 1veTi7
0.877 854 "y, £.292°%-,4 fe 292 ="14 _@3e712 104856
21,979 10.99¢0
_ve90%  B550c. __ Ce292E-0L  2.29L2%-0s ___22.2k¢ 11.123
224562 11,2581
06936 856030, B T 7} G 24 W1REeCL _22.88C 11,440
23,299 11.630
_ 24972 B57r03, fe592E-%L fe3592c="4 c2:639 11,820
264 01¢ 12,007
1,007 858308e . C.u277e-(t  D.&277c=ub 2Le391 124195
309 LBz =Tk ZL ase 12,678
_1.058 089717, S fol76PE-G4  Job758C=34 25,520 _ _ 12.760 _
Sehuli-C 26..)‘! 13.025
1,10 ol B CeB5(8F=J& cef5,8F=204 2be5E2 13,291
TeFF2E -0, 2T b1l 13,705
14168  8F1.3G, o "e?783E-it 2. 8Qw2E-"0 28,23 16,119
“e88_ ,z="L 2 T 284847 Tllbie L
_1.212 2 e "e08. . %=l%  0491%3c-C4 _29.LLE 14,723
Ll e =3 31.9:¢ 15,955
1. 164 35750, ofel WE 400 34,372 174186
Ce722 A51%3Cs +E¢0" B0 18, 846F . Se23
741916214 19,017 94509
04761 €270, Pe198uE-04 Je19852="4 _19.188 3,594
” Ce@uE5E= 4 a 19,372 9.686
e 761 NET WG e won . = | 64209%e=0b6 ___0,209%E=06 19,557 296779
Ce2125c-ck 19, 75f 9.875
N¢713 Bl o Co?Cu®E-Cl4 = 2,2048i=ub _19,9L 9,972
velJuSE=-T4 204124 1(.-062
2 De882 355600, p————_— Cel77E=st 041775E-CL Ge30L _ 10.152
Je1385E- 100 2C. 481 10.226
0.8189 835623 e . . _Vellw Z=b Ce204CE =04 2945968 10.239
Ce%L95 - (4 20,827 10,416
[PILIOS] AL PN Lol % it __ ®y2518c=ts 214067 10,533
2264€-00 214329 10.655
0,069 = e e e o 05236 2:0uk D 23u2E=04 . €1.582 10.776
1e24LEC-1y é1.76¢ 10.8A80
04895 I Ce25675=(CL Je25677=Ch 21.969 10.9%6
¢23928=¢ 224265 110133
2920 REGLD0, 9250 JFf=yb D920, oy 222561 B © R4 T
wels 155= 224 7EF 11.383
L' B (e2-17E=00 Je2Ri8L=T4 22,4969 11.485
22, el 2% 135 11567
04959 L2 Y2 - e oo £0dQC3Co ke . 0g3236ES]6 239330 11654
"eIL92E=1k 23.8CF 11.9C04
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TABLE C-4. (CONTINUED)

LA R R Ry 000b000‘00&000000000000000060060060000000000000000000000000000000000000

BASIC DATA CA/UN CALCULATICONS DAMAGe PARAMCTER
A N SIFPLE STMPLE THREE PT, KMA X DELTA K
IN, CYCLES _SLOPE(A) SLORA(P)  DIV,.DJIFF, T
0000000000'0000060‘00"'000'00&000000000000000000000000000000000000'»00000000000000000'00000
_1e93J0 RE i % veITRT Iy Ge 79751 =24 > 2ke317 12,158
v ohFabTallly 2a 374 12,637
_ 14054 —feel00, 00 qE+00 _2%.422 . 12.716
0.768 854209, wE#00 JE+20 19.672 3,826
le21LUT-Cl 19,8€7 9.934
106789 82200, _ . Ce2i95c-00L _we20958=06 = 20,062 . 10.03%
Ce20C)5=Cl 204251 1J0.126
0.81" A5 A% pre——— 2T b4ul 16.22°0
¢ Pe 23 yFally 204661 19,3720
2.313 LEL P M 2Ce881 104440
Je2%9%5c=(4 215108 1).554
04857 21336 10.6e7
214554 10,777
(PLLF 27T 10.8R7
224079 11.029
00911 22,387 114192
224685 114363
_ge9ub1 224987 11,493
23, 32¢€ 11.667
0,976 _ __23eB6F 11,833
2LeJCE 120038
1,005 AT I 244307 120176
26757 12.378
1,042 _Jeul1B8:=l4  25,1€F 124563
2%, k1L 12,707
_1.064 __SebTlbe-fe 254662 124821
264 74L 13,372
1,152 W ELbE=T6 27,819 13,909
2R 55¢E 1we273
A0 o el 205208 .. ASsEuT
0.770 851L0u. «c+00 «E*CO 19,711 3.6%
velGilu=ub . 15, 8bE 3.9u3
0.789 852003, ) 0e2i48E=(4 Js2148i=04 Cue it u 294030
Ce23b68c-C4 - et 104140
0,813 853030 Vel327E-04& Veld327ct=J4 2Je2(0 luecti
Leclluc=vw = T @Getic Zueote
0.836 854(0J, Ge24l2L=0w Jecaude=. b ceeblwn 1debE2
Ge2E3C8c-(n 2leits 15ef03
0.861 8550 J¢ ¢ Je27%2c=Cw vellb2:i=ub Clewc bt ivel 3
UecGilc=Tu T Zl.c%. 3467
0.891 B5budo 0e3ilBE=Cl Coe3(070L=004 21492 10.9¢1
- ETRITEI T 22.263 11,112
0.921 857CC). Je3uc3L=0t Leduel3L=(4 2ée50% 21ec33
VedCtoli=ub 22487 ilouad
0.951 854000, vel9L2C-C6 vel9l2t=-L4
T T edBetie _
0.979 659u0. Je329Li=Lw Ve 329l -ut
- ued?3E~0& e -
1.016 B6JUGJ Jeuwsto=u~ JenbkbEr=Uy
T Ve 9235 ==,4
1.069 61l 2 Jew76le=10 vet325iL-_4
Ce387Ci=vn - P e :
1.088 86150 ve22i58=0u ce l3ibi=vy
—' BT T e a
1,173 863uule JeS3E5L=-( i Ue5335t-04 224373 Twe LE2
Ce€laiT- 2G.3ca 1estf2
10241 66m1ise o et G sk S0k Jveee i9e138
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TABLE C-5. FATIGUE-CRACK-PROPAGATION DATA FOR 7475-T7351 AT R = 0.250

SPECIMEN NN.= Al=G=1-,25% YTFLD STOENGTH= 57.00 THICKNESS= 0.530 WIDTH= 6.030
SOECIMFN TYPF=(C, MAXIMIM STRESS QR LOAN= 2.330 STRIFSS RATIO= 0.250
0000000‘000000000006000006000000‘00000‘000000600000000000000}000000000000000000000000000000
'_BASIC naTa . __DA/DN CALCULATIONS DAMAGE PARAMETER
A N STMPLE SIMPLE THRIE PT, KMAX DFLTA K
‘IN. CYCLFS SLOPE (A) SLNPE (P) DIV.DIFF,
éOO00000000000000000000“;00000060;00‘06000000000000000000000000000000000600000000000600‘0‘0
* 04556 4912003, <E+00 o E+00 - 3.226 2.420
(.1328F-06 I PO 1 I 2.506
0.630 SW74000.  0.1387€-056 0.1361E-06 3457 2.593
C.1419E-06 f 3.669 2.752
0,772 ALT710C3. . 0.1K00E-05 C.1500E-C6 3.882 2.911
0.,1780€-06 La143 3407
0,950 7471600, 0.2204LE=-06 0.2204E-06 Lol0b 3.303
G.?R276- 76 T T T TR e T TTTRLe0L
14213 A471000, ) ) 0.3uh6E-0R 0.3466E=06 5.198 3.899
0.43055- 06 54960 L.470
1,644 A 71000. __ .Es0C .E*00 6.722 S.042
0.562 491000). LE400 <E+00 3.246 2.435
C.33R0E-07 D 3.276 2 U570
0.581 . 5671000,  0.32)9E-07 0.3276F-07 3.305 2.479
R ' 0.3125€=-07 e B 3.354 2.515
0.612 64713C, _ 0.3400F-07 0.3400E=-C7 3.402 2.551
0.3675F=07 ) 3.458 2.59%4
0.649 TL71000. 0.2615€-07 0.2615F=-07 3.514 2.636
C.1566F =07 B 7 | e R T
04665 4471009, . 0.193%E-07 0.1998€-07 3.561 2.671
Co2WLULCE-C7 3.598 2.69%
0.689 671000, - _«E#DD LEe00 3.634 2+725
0.627 4310000, JE402 LE+00 3,448 2.586
. 0.6952c-07 3.507 2.630
0.566 54671000, 0.5852F=07 0.63356-07 3.566 2.675
S o (.52356-¢7 == ' 3.645 2.73%
0.719 RL7100) 0.6255€6-07 0.6255€-07 3.723 2.792
T e e e 0.7275F-37 T R ' 3.830 2.873%
0.791 7471903, 0.5040€E-07 0.50L0E-07 3.938 2.953
C.2B05E-0C7 R L L L L
0.820 .L7100). 0.3693F-07 0.3692F-(7 4.020 3.015
- R L 5 A e LR 3.066
0.465 671909,  .Es00 o JE40D L.155 ) 3.116
0.493 £910000. JE+C0 E+C0 3.026 2.2€9
0e16(4e=08 3.027 2.270
0a490 5671000 _ 0.1185E-C8  0.1369E-08 3.029 . 2.272
B M 3 ) ) 3,03¢C 2.213
0495 6671000 ) 0+90G0E-CY Ce9GCCE=D9 3.032 2.274
' T 0.85C0¢-09 - 3,033 2.275
0.49¢ 7471003, 043213€-C7 Lel1649E=0T 3,035 2.276
Cet777c-07 3.186 2.390
0.592 GL710d0. WECC e E+00 3.338 2.504
SPECIMEN NO.= AL-2-1-,25 YIFLD STRENGTH= " 574,30 THICKNESS= 0520 WIDTH= 6.000
SPECIMEN TY?£=CC, MAXIMUM STRESS IR LOAD= 2.5320 STRFESS RATIO= 0.250
0,483 1998000, E+00 <E+00 3.130 2.347
T 0.7120€-07 & =TSN T T T ZuA3T
0.556 2308000, 0.3872€-07 0.3%72€-07 3.370 2.527
' 0.6250E~-08 ) 3.380 2.535
0.561 3908000, 0.2802E-07 0.2%02€-07 3.390 2.543
0.49R0E~07 3.671 2.604
0.610 4308000. 0.765€6-07 0.4765E=-07 3.552 2.66%
e 0.4550E-07 3.625 Z2.719
0.656 5308000, 0.5375€-07 0.5375€-07 3.698 2o T3
0.6200€-07 3.795 2.845
0.718 6308000, 0.7277€-07 0.7277€-07 3.832 2.913
0.%3556-07 L. 021 3.016
~0.%02 7908000, 0.8387€E-07 0.8479E=-07 44153 3113
‘ T T T T T o.8511E-07 W88 T 3,138
0.824 8170000, €400 <E*00 4.219 3.164
0.461 1308000, JE*00 «E+0D 3.051 2.288
S 1 7 T 1 3.200 " 2.u00
0.5u8 2304000, 0.8520€-07 0.8520F-07 3348 2.511
0.8300E-07 ; 3.483 2.612
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TABLE C-5. (CONTINUED)

0000000000000000000000000000000000000000000000‘0000000000000000000000000000000000000(0;;50;

BASIC DATA DA/DN CALCULATIONS DAMAGE PARAMETER
[} N SIMPLE SIMPLE THREE PT, <MAX DELTA K
IN. SYZLES - SLOPE(A) SLOPZ (P) DIV.OIFF,
00000000000000000000000000060‘0000000000000000000000000000000000000000000000000000000000000
0.631 3308000, 0.7788E-07 0.77R8E=-07 3.618 2.71%
0.7275€E-07 3,733 2.80)0
0704 4998000, 0.5%512€-07 0.8512E-07 3.848 2.886
o © T C.9750E-07 3.998 “2.939
0.%01 5308G00. 0.1080E-06 - 0,1080F-06 4ell9 3112
C.1185E-06 be33t 3,248
0,920 6908000, 0.1388E-06 0.1388E-06 44513 3.384
0.1591F =06 4e759 3.579
1,079 7903000, ) 0.1672E-06 0.1399E-06 5.006 3.755
0.1973€-06 5.089 3.8156
1.131 8170000, ‘ «E¢00 «E400 5.171 3.878
_0.467 1308000, <5400 <E¢00 3.072 2.304
0.7290E-07 30377 T IO
04540 2903009, 0.8065E=17 0.8)65FE-07 3. 321 24491
" 0.884LOE-07 3.455 2.599
0.628 3908000, 0.8262E=07 ° 0.R262E=-07 3.609 2.707
0.7685E-07 3.732 2.737
_0.705 4908000, 0.9097E-07 0.9297€-07 3.851 2.888
0.10515-06 The0il T TTTTILC01)
0.810 5908000, 0.1207E-06 0.1207F-06 Lel76 3.132
0+1362E-06 4,385 3.283
0.9u6 6308000, . 0.1539E-06 0.1539E=-06 o594 3,445
0.1716E-05% 4.852 3.64L5
_1.118 7338000, - 0.1794E-06 0.2)14E-06 5¢130 3.847
0.,2092€-06 ) - R 4 3.913
1.173 A170000. «E+DD «E¢00 5.306 3.973
0,460 1308000, B <E¢00 <E+00 3.049 24285
0.1680E-06 S I e R (75 ] e 7 |
0.628% 2938000, : 0.1424E-26 0.1424E=06 3.608 2.705%
0.1168E-06 : 3.7392 2.840L
04745 332%000. 0.1226E-06 0.1225E-06 3.975 2.981
0.1283E-06 het72 3.123
0.873 4308000, 0.1542E-06 0.15L2E-06 L.3593 3.277
0.1801€-06 ' S TmTETRG e T T 3.LRE
1.153 5308000, 0.1372E-05 0.1372E-G6 4e925 3.634
0.21L2E-06 5.272 3.95%
1.267 6908000, 0.3157€-06 0.3157E-06 5.618 be21t
0.4171E-06 Belilly 4.810
_1.6% 7308000, JE0D «E*00 7.210 5.407
SPECTREN NCo= Al-7m-1-ec YIiio _TRCLGTHS E7envt YHILKWE 5= 0.5¢3 WIGTH= “eve.
SPECIMEN TYFE=C({s MEXIMUM STR, SS CR Lukls= teuol STRLS3 RATICE Ce2&C
0329 30C0.. X ec+ul €.207 weELS
ve74ETL-T6 . te 397 “e 75y
04367 80L00. Je7850L=0¢€ JeBuibi=06 €277 “eG33
LeB877%ct-.6 - Y13 CI A
04384 100060, 0.7885L=0b Ce7838L=0E Colb? S5.060 -
G . Ce?OLCE=Tn €.513 Selie
0.398 123608354 Ue0675b=0b Leke7br=C¢E HeHE Sei€s
Ven35Gi-vo PErT Secis
Dob11 1640004 uel?187t=L¢ Ve7i87L=CE el o Se2:t
vedlcPr-0C6 - favlt Dkl
04427 1630353, ve8913i-l¢ Le 8913L-0¢E Tedtd 5¢3¢3
CeSbBLuL=(6 Telac 5.4L3¢C
04447 18GLJ0. ved3ilc=lE e 93SLlL=0b 74324 T
LedGLLi-.0 Tewil e b &e
0.465 280l ve9ulbb=-ue Je9€25c=0L 6 7e-58 i€ 23
LeIU3VCe(D Te5S3 Detl 3w
0o485 2203(dJ. LellLl7E-.8 vealu7€-053 7.bc7 Se7tE
[P LTI (ot l DeB3C
04505 2430uus Geluydc=yb Oe103G=05 7o dtE Set0G
Uedieatr=.r Te¢570 >eCBC
0.529 263Luue 0el1105¢=CY Uelitbt =t Belctk 6elcs
- T T.IT122-TF EeilV Sedws
04552 28Judls Jelie?i=Ct Lelin7i=u& ot T B 2is
e - LeJd0.Ci =0 8¢ 37 € velte
04571 30ICJ0s E400 ot 430 8e a4t oeldlbs
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TABLE C-5. (CONTINUED)

I R B R R S R R

BASIC DATA DA/ON CALCULATIONS UAMEGL PAKAMETER
A N SItP.c STHFLT THR=TL PT. KARX — — DOLLTA K
IN. CYCLES SLCFe tA) SLCFe (F) OIV.01FF,.
B R R R o A S S A S N R R R A R R R R R S N R R S R R R SR R AR R A R R N S R R R ]
04322 30CCa. ect 0L o400 . ped30 “.E02
CeilBEL=C5 6e3%7 PRRAT)
0.37% 80000, UelJ13E-CE O0sYu=it =00 cettd we 956
veduSlu-ub : T T T Twels% T 5.(%9
0,393 103000 GedbLt-LtL Je9riut=0b tes3c De12%
IR L P -3 S €e3cu 519t
Dot 120L34. Cedubbe=CF Ve Ubb8L=-LE Teucll Secto
Uedlcbe=06 Telct TPy
04631 164030 Je dedliLb=Lb Je9iuct=ut 7ol 2492
TTTe9175r=0 e —— S S . L
0. 450 16UlJue Jedéliar=ip ueibeleu=uE Vs 9kx Sab2e
S T Lelcbli=ih ™ T Fewed 3.57T
0o bb4 18cuidue JelLESE-CH veluobt=LE 7enSu Sreltedid
Celulbe=.5 T TeEcd EoTil
04492 2Jduild. elibbe=L5 velifor=L & LKA St
- - T ee96iGiecb o P53y T onke?d
0.512 22dcude el 2LEE=LE velélbee=i & oY 2e9sd
o veswcdt=Ls i i Sent g T Leblet
0e541 24uilue cell2Sc=0% GelEtusgt e dY e neibls
celfofi=u> Ye 33 ezl
0573 26dcla0 JelTE2E=C8 G lTER: =45 Bewmi e A
- i Ve R R e 3 Toes¥e T T Bestd
0.611 28G0(Jus g lullp=U% e lIiiLo=ub Setiy
S e T Ret=%
0.649 3J5ulue S o4 (0 1 {SH A
04332 300012, wct00 WE4OC Lot 77
Cellubi=15 wet 9
0.388 8C00J. J.1136L=(5 Cell63e=LY S.08c
Vetddhe= s L )
Debi2 10JLU0U Jelibli=-u® Jelli®itk=0b Baert
Cell0b=-u5 5332
00434 12ulale Ce?YHBBE=LE Je7237t=Lb 2ee b
ve51llc-L6 Semven~
Do bbbl 16303, JedbSci=LE Ce86D0L=uE Seb19
Celcllc=L5 Jents
0e4EB 163C0ue Jell€9t=C< e lle9t=J€ Seted
vesdlbLe T 572D
04491 18)C0Lue velllut=0L5 cellile=ub Sebild
veliice=cd Bect
04513 2edilie veldbir=0L vel3sie=ut 2091 ¢
VelllT:=05 Selt9
0¢CShu 22Jeuie veltcwb=L2 $oloEar=ut Eedrk
Cedblle~L% ec 3
0.578 24die il Ok N o e v ifebo=icE S 3a
veiOLIL=LD Tt 1t
Je€lw CEJLU.. se23bui =gt ve&3uti=L5 Set =i
CecBucE=CD - Cefom
Ue€71 ¢3Judl Je3ucbiL=LE CeJbrntzels Tl gt
’ . JenoBoE e s . Teoit
0753 330000 DR i ettt A
0.326 30C3ce. o=+ 00 oL+0L Le.€E20
Ce755CL=05 wilco
0.364 8000). . 0.340c9c=-0¢ Ue112%e=C5 ~e9. 5
Ge1272c=.5 ——— Seuli
0.309 10000¢C, J0e3750c-0¢ T Le9750i=06 5093
vebllEL=0E - S5esbd
0.403 123030 de3725:2-L> Je 8725t =06 56195
Je1Ct7c=-C% 5ecth
0o 424 10dJ0C. Sedttlce=l" velililt 2elel
U.1135C=-15 o “Eenigt
Dobb? 163LCCe vel1199E-L5 Qe liy?t=-.% 5.49y
“Uelzele=(5 — e a8 34Fteo
Oeb7c 18Llivae vele7 Te=t% Ue 12778 =ub 2.t 73
veicY95ce=13 et €2
0.498 2JJL0C. bel226E~(0E Ge 12260 =LY Se L1
—7‘A__\_.011§bl'i.5 - PR S— ’)-‘.‘2-(17
0.521 220000, velcbhbii=LE Je 1281l = ver (0
T esdescu=s R
04549 243000 Jds §LTE-LE Lel3i7tect belSs
Cell30L-(% o Cecbc
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TABLE C-5. (CONTINUED)

L R R X

BASIC DATA CA/UN CALCULATICNS DAMAGL FAFAMLTZR
[} N SYFFLC TIHFLE TH=c: FT. KHEX DELTE K
IN. CYCLES SLOFc (A) SLUFc (P) DIV.DIFF.
FEEFEE L P44 4143304442403 4 4034044444244 4 0404422444442 2242444442424+ 42 200444040000 004s
De574 Zoul s Jelidui=(5 0e1324L=Lt beuwtc ne3tH
T Ledhkl7L=CH T T oe6dw - T
0.602 2800 i Gelzubt=(8 (o13GEL=(E te 742 .50
veilibt=.5 T T Ea9et Thalal
0447 3000035, B it LU sbtiu ) 9,153 __ bebtE
“SPECIMEN NOo= AL-7-it-4c YItLOD STRLHKGTH= 57,00 THICKNeSS= 0e528 WIOTh= Lad0L
SPECIMEN TYPU=CCa MeXIMUM S1FLSY (R LUALS B4IC0 STRiSS RAVIL= (.25
0.571 306 35 00 CE+CU 15426¢ BobkEy
ve9032:-05 124365 Jecb3
0.752 3200d0. s 0+9994c-05 le1L52E=-U4 13,080 10e11w
Uelfe0i=ob - 13,623 Tdeowd,
0.606 323563, - o eE*lL WE4C0 1wa17c 1).€2%
04649 306LG0. JEtCC JE+00 124223 3.1€8
. celSELL=LL FOrAT) 10e€93
0,962 32003C, ) Vel911E=C4 Je3568L=3b 164¢9¢ 124214
U.38%tcE=(w : 17,383 i3.02%
1,098 323555, eI40C X 18461t 136652
04753 2999.C CE+GO JE+00 134500 19.i2%
' st tlU 3 1354 1vel?dt
0753 333003, ) Le2b24E-CL Ged2:2E-06 13053 1941028
veckhder=T« . 17270 i2s ST
1e24C 320G0us oZely «E+ul 214082 154769
04647 30J00J. . WE+u0 ot +00 124l 4 94153
UelctB-Ub 13.5L¢c 1Je354
04899 323004 JeinELE=CL ve2376E-cb 1Lebi? LlebEE
VelSTiL-Ub 16,069 12,637
0.989 32350%. E¢lu JE+LC 164091 1245208
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TABLE C-6. FATIGUE-CRACK-PROPAGATION DATA FOR 7475-T7351 AT R = 0.100

SPECIMFN NO.= AL-1-1-,1 YIELD STREN5TH= 57.00 THICKNESS= 0.520 WIDTH= 6.000
SPECIMEN TYPE=CC, MAXIMUY STRESS OR LOAD= 3.000 STRESS RATIO= 0.100
CEELPEE LA E L L4004 0 0040000004 00000 00000080000 000000000 0000400000000 00000000 00000000
BASIC DATA DA/DN CALCULATIONS DAMAGE PARAMETER
A N SIMPLE SIMPLE THREE PT, CMAX DELTA K
IN. CYSLES - SLOPE (A) SLOPE (P) DIV.DIFF,
LA R R Y YR R R R R R
_0.517  1500000. ~ <Ee0D «E¢00 3.896 3.506
0.1255€-06 T we021 IRAIEE
0.580 2000000. 0.1398E-06 0.1398E-06 bel45 3734
0.154L1E-06 4e294 3.864
0.657 2500000. 0.1609E-06 0.1503E-06 bolblb?2 3.998
0.1677E-06 4.599 4.139
0,741 3000000. 0.1967E-06 0.1963E-06 4757 bo281
: 0.22536-06 4e957 T T LJLTD
0.855 3506000. 0.2131E-06 0.2163E-06 Se177 4.660
0.2101E-06 5.313 4782
0.929 3856000, 0.2214E-06 0.2180E-06 S.LLB 4.903
D.2293€E-06 5.661 5.095
P _1.043 4356000, 0.2973E-06 0.2973F-06 5.874 5.286
0.3653E-06 T Be225 < 5.60%
1.226° WLA56000. 0.4222E-06 0.4863E-06 64576 5.919
0.5432€-06 6.837 6.153
1.354 5091000, 0.75L4E-06 0.85%9E-06 7.037 65.388
0.1067E-05 7.463 6e717
_1.519 5246000, «E400 LE*0D 7.829 7.046
_0.504 _ 1500000.  LEe00 JE00 3.862 3.458
0.1393€-06 T 3.981 - 3.68%
0.574 2000000, 0.1488E-06 0.1488E-06 he120 3.708
0.1584E=-06 4273 3.806
0.653 2500000. 0.1652€-06 0.1652€-06 Lol26 3.983
0.1720E-06 L.588 “.129
~0.739 3000000, 0.1743E-D6 0.1743E-06 4e749 L2706
0.1766E~06 L.914 L.b23
0.828 3506000. 0.1851E-06 0.1889E-06 5.079 ko571
0.1974E-06 5.206 4.686
0.894 3856000, 0.2185€E-06 0.2122E-06 5.333 4.800
0.2332E-06 5.549 4.99%
_1.014 4356000, ) 0.2511E-06 0.2511E-06 5.755 5.188
£.26905-06 6.019 S.L17
1.1469 4856000, 0.3246E-05 0.3%72E-06 6274 5.645
0.4428E-06 6478 5.830
1.2513 5391000, 0.5150E-06 0.5523€E-06 6.6%3 6.010
G.624L5E-CH 6e881 6.193
14349 S2L5000. «E+00 €400 7.080 6.372
_0.522 _ 1500000, ) <E¢00 «E¢00 3.915 B 31.523
De1415E-06 4.05% 3.6L9
0.5913 2000000, 0.1429E-06 0.1429E-06 L.195 3.775
De1443E~06 4333 3.960
9.665 2500300, D.164LE-06 0.15LLE=-06 (% & b.02b
0.184L5E=06 bbbl 4.180
_0.757 3000000, 0.1933E-06 0.1332E-06 4eB17 4.335
0.2021F=06 5.005 L.505
0.860 36506000, 0.2128E-06 0.2176E-06 5.194 bebTl
= 0.22%3€E-06 Se341 te807
0.939 3856000, 0.2L74E-06 0.2417€-06 S.488 4.939
0.2608F-06 5.731 5.158
1.070 4356000, 0.3558E-06 0.3558€-06 50974 5.376
0.4S0AE-06 ol 5.3
« 1.295 4LA56000. 0.56L1F-06 0.6918E-06 6£.855 6.170
0.8051E-06 7.263 6.536
1,484 5031000, <E+00 «E¢00 T.h70 6.903
0.523 1500000, - <E¢00 L E00 - 3.917 3.526
0.1376E-06 T, 05 3.648
0.592 2000000, 0.1377€E-06 0.1376E-06 4. 130 Yl TL
| 0.1377€E-06 4. 322 3.890
| 04660 2500000, 0.1623E-06 0.1622E-06 Lo l5L 4.009
| 0.18ABE-06 4.629 4.166
| 0.754 3000000, 0.1937E-06 0.1937€-06 L.B04 ba326
| o 0.2006E-06 To6931 L.L32
| 0.855 3506000. 0.1979E-06 0.1967E-06 S.178 4,661
| 0.194L0E-06 5.30% L.773
0.923 385600C. 0.2033E-06 0.2005€-06 S.428 4,885
0.209AF-06 5¢623 5.060
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TABLE C-6.

(CONTINUED)

FEEFEII4 4000000000000 00000000 0000000000000 0000080300000 4800 40000 ELEIOIEIEIIIEESE

BASIC DATA
A

OA/ON CALCULATIONS

DAMAGE PARAMETER

N SIMPLE SIMPLE THREE PT. KMAX DELTA K
IN. CYCLES . SLOPE (A) SLOPE (P) DIV.DIFF,
000000000000000000000000000000060‘0000000‘0000000000000000000000000000060000000000000000000
1.028 4356000, o D.2426E-D6 0.2426E-06 . 5.817 54235
0.2754E-06 o T T T k.079 E- 114 0
1.166 4856000. 0.2976E-06 0.3227F-06 He3b1 5.706
0.344LIE-06 6.500 5.850
1,247 5031000, 0.3712E-06 0.3847E-06 6.660 5.994
0,4110€E-06 6.789 6.110
1e311 5246000, «E¢00 <E¢D0 6.914 64227
SPENIMZN NUwo= AL=-38-1=-,1 YI L™ STTENGTH= 57470 THICKKESS= TefC0C WIDTH= L. 000
SELPTHEN TYCi=Cr, MIMTWIW ,¥3.5, & [(CALs SEf STRESS RATIS= Ji1.%
04343 G0, JEHD LE+I0 5458L 5.026
Le1250L=76 5.59C 5. 71
Ce*19 £0C00, ) Ce22:9E=36 0.2200E=CK F.59€ 5.036
“eT1G¢ e E c.61f S5.049
Ce322 R P LelB2EI-CE ds +€25C=(¢& 54625 5.(63
Geb12)c="6 €652 5.088
0.329 e C.275°E-06 1,37€)E-CH 5.682 5.111%
R U Y 5.6RE 5.119
04330 Agend Ce3wSiE-CE C.3uE0E-C6 .69 54125
Ce65.3:-7€ P s 5.168
0,335 1.30% % cel27FE=Cy SeL275E-"5 fo 7LE 5174
5 e3.922°06 €.756% 5183
0,339 1 10T, 0.565"E-36 714 56535=C¢ £, 723 5.196
.e82.03-(6 5.811 5.229
e 347 1267004 N E7755=3¢€ 1.5775E=u6 __B.8LE 5,263
24377 F=06 54 3€7 5.277
9,158 173000, ColbB" =06 " LRUCE-CH £,878  5.29¢
- eB2.CT=0F 3 5.716
1,356 LLE0EG s ra3u5.5=-5¢b Je2450c-06 £,92¢ 5,361
£, 93¢ Sedll
04?57 _.297FE<fp  £42975c="6  5e3uC 54346
.96l 5.368
_0.36”  CeETETE=CE  GatEBRL  E.3%0 54239
Fouky Sel 37
0437w LeFL77C-0b  0e%47SE=G6  E€e09% 54685 _
6179 5.525
fe 380 CeS32F5=3€  N458256=Ch Fel&2 54560
64201 S.017
n, 193 LebL1TTF=LE T.E1375-%6 £4299 S5e6°3
£,3L6 Se?713
0.409 2-C23C. B C.5625-=3¢ Cef4257-(6 €e397 5.757
eIk Folb? 5.7 38
Cot19 el Seb26 TL-CF Cel2€37-16 _ Beu®? 5.839
Ce?275 =GE 0. 51F 5,804
Jek2s 280737 ) _ faL(9uE=T¢ r,dA1R =5 T 5.889
T €eboa 54963
e b2 B ARl CeE?RTTalE 0678350k Ee5E2 54996
T.e07TT " 6e7E1 6.07E€
lebhl oS fode L geRAr . aEaL 64339 64155
9,218 5iudGe £ ¢C «E 00 E.57€ 5.021
97 k= 6 €.62¢ 5.060
_De27 2000 : £.79755=-C¢ 1,7975€-36 54 66° 5.098
rWE65L"=06 €4 69€ 5.126
0,22 10mAC Ce37258-0€ 31427252-C6 5,726 54154
Lo RII6E=07 Se73C 5.157
Co330 30C00. C.155CE-CH 0.1553.-26 5. 736 5,160
PP T 2 5170
Ce337 9023, D.L95:°=CF 34L9505-36 S5e755 56179
i " e7R"IF=(6 S.789 54210
94 344 s el ol ve?73uiZ-06 547300276 5e824 5,242
B N Le7 .C5-l6 5.85¢F 5,270
0,351 003 e f.7(52:z-C¢c C.7050E="6 5,887 5.299
Ce71%3%-76 4919 5.328
N,35% yanrses o8- € 0,82255-(6 £.951 54356
o - -+9350c-C6 5,99L 5.395
_Ma368  RITecry . _Le7L25%-CE_ e T74252-0(6 ___Fe037 _Se432
eBIN)E-(6 64260 LA
)y 37 2o £ %005 Vel55°E-uE ConCEQF=CE €s08u 5,L76_
Je20%%c-"6 €4009¢ 5.487
D376 HELT I Ny LelbySTE-L ¢ Le050.=76 €e1.9 5¢498
<eFILIF=06 60132 - 64519
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TABLE C-6. (CONTINUED)

00000000‘0‘00000"064#00'0000&00000000‘6000000000“‘000'0000000000000“0‘000050006‘00'00006
BASIC DATA DA/NN CALLULATIONS DAMAGE FAFAME TER
A

N SIMPLE SIMPLE THPeE PT, KMA X DELTA K
IN. CYCLES SLOPZ tA) SLO®T (2) _DIV.DIFF, o )
0‘000000‘00“0000000Ob't‘."‘b‘&b"‘v"’b&'o0000'0000000‘00'0060‘000‘50000‘0000‘0000“000000
04381 Aediac, 0.5267c-0€ 0e5287:-ChH £.15¢ 5,540
CetP8(ie 6 6e27¢ 5.582
C.332 195.3C, B Le5325F=yb __ 0,L2255-r¢ o208 5.623
“etiiNZ-(6 £429° 5.696
_Leb32 Lol i ) CeBLLE-(E Netk017=76 £ 302 5.7(8
LeBlot 2258 £e 189 5,752
0413 2505 004 Cyp238i-Ce 0.6278c-06 €ob3E 5.792
kT T5 s 5 €oL0Q7 5.847
Ze QT o o Deniwte o o §,FaF~Fare Cis YQICTr=3 646°7 5,902
T A5 €eb 22 5.3€9
- (| 2R e Ter JE=CE CoT200.=76 By 70E 64016
5T 6 R, T7FL 6,079
velbinh LT ) Coe2eR =yt Col212.-6 €.907 6e122
D AT e Ee B2K 6e145
Lab62 SRl UGTBETELRE %6820k _Fe95L f4108
; 011,727 <=0 7.02¢ 6rdit's
3.502 T NS0y SEFSE SO 7167 6.LES
0720 50205, oTeCt JFeu0 54598 5,039
<o 2 0E=T7 £.5¢¢ 5.028
0.319 garoe, ) Cob775E-0E Pe8?75:-36 5597 54537
076 Sebt? 5.073
6. 329 7ElG C.50u25-906 045300E~C6  S,hB7 5.118
et cak = C7 £,68° 5,119
2,329 §gie Ve Cal72.c-06 347700%-26 5¢689 5,123
Se722 5.150
€, 75"F 5,187
a 5768 54191
€EsTRY 54233
870 54253
(o 124BE~CS £.9€, 54364
S gnz2 5.385
_ Ce€?7507-6 €3.0F 5.4C5
FelL3 Se39
DL LA S €. 08( Seul2
—— €4391 5,682
1.7700°-_6 Fel.2 54492
L T
Cotl302-26 Bl vk 5.5%0
o “.166€ 5.567
04 L562c=2h 6419¢F 5,579
) ' 64269 5,642
st (25F=006 Fed G 5,735
- T BTk 5.726
Ceki) PEEEE 2e2312c=CF 1.2812°-Ck 6o b8 5.7€8
145, . 5=18 Lo 22 5.7R0
Los13 22¢ 5 Le53175-%¢ Jeb3122-6 ol 5,703
- RS T TL.9ésrely o .51t 5.862
41 2T 25, e 7355 =06 €.501 5.932
— PN o - 6463 5.971
Dot 2eigene GaF 313536 FaB7F 64010
“WFES i =Np 6. 72°¢ 60052
o 0. uE2 o je EC1N . -CH €T 7% 5.105
o Yo B E N € NEL Be1E8
W72 335560, B 07258t="6 _ €.97F he2b?
Vo B 7 w5 Tiv o Z€ 64373
Jeb96 . oFed . o« FHCO el Ve babr
: 0.315 £071c, JExse JE400 5,557 G uicl
el gt= 26 54567 Seci1
0,317 E0C08e ColbB0  S=flk Do LBJIE=-T6 = 58T .. 5.019
= = ks Se 612 5.051
0,325 7500, Ce5%9.2-46 Jef930%2=L6  E,6L7 54042
5,668 5.093
0.327 30C0C, . " 15755-C¢ velST58=F6  5,67% 5,13
Vot T dc=u 7 Se677 5.1.6
0.723 apric, e S 32 4E=0F 2 53892-C6 S.67F Sei58
- ' - 39235 = ok Se722 54150
0,738 LLsriife. 3Dl ) bR lELTE=rE N1 0UTT =55 £.76h7 5.191
== o o I T R 54817 5235
n,3u) 110785, S CeB825.c=Cb _0eH2E07=06  F,B€7  5.2EN
WHELLE=16 5,892 503 3
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TABLE C-6. (CONTINUED)

‘000000‘000000000#60000'00‘0’00000‘0000000'000000000000'00000000000000000000000000000009000
BASIC DATA NA/ON _CALCULATIONS DAMAGE FARAMETER
A

N SIVPL S SIMPLE THREF PT, KMA X DELTA K
N YOLES SLPPT (A) SLOPE (D) OIV,NJIFF,
0000‘0‘00'000006‘000000009’0?0000000‘00“006000‘0‘00600600000000"0‘0000900000006000000‘060
06356 . 12T ife. (e9257E=CF _ _ £,9253:=Th £.917 5.326
1?3575 =05 $¢97¢ 5.78
_Lelb7 B A e o - —__LeB825.5=(H 0. 8250c=C5 he0 22 .. B5ek3i
Tt =F ) K] Skl
G271 1LC°00, Lo FB7E=CH 045875c-16 6o 0BE 5,458
GRS L= 06 6elf Se491
2.379 16 2 B LeokB252=06 Ne LB?GF=Cp 6017 54323
d #15 TR =F Felbl 5.529
0,38} L AERC S 45957 2206 0 37256456 _Ee1%( _ 545235
fuR175T-e ) €s22c 54600
0397 19C.C¢C. PybB25:=06 . Je65759=0H b 296 5,66
TeuQ75F="g Fe 337 56701
_Qenn? B Lic U . o 65 " S f Seln0E=26 £e385 5.742
Lt S Lel24 5.781
Job1? 220.%%% Felbb25==0¢ 1,L625:-1p FoelE? 5.82°0
2o L2PEL="B Fe523 5.853
deleS . Quy.lce s R FRl ClE . DeBNSCE-CB. . Be5C{ _ 5896
T ef575C=_6 He59¢E 5.976
JebL33 eaPCL e s e56233:-C Fe/56385=16 FebEZ 54957
CelT  T=Gb e €9¢ 6.023
Mo kb8 28805 _ I— (e397°F-sb Cet1h7E=-lt . .. Be732 6.059
TR YIET - v €o TTE 6497
_ 2658 st CoBL2EC-F "e5425c=15 FoR1s 64136
Ve M3I w6 €e9142 64221
Jew3? Wil = o oF *uy o ¢0Q0 Ty 3T . 0306
SPECIMEN NO¢z AL=53=3=41 YI"LD STSTNGTH= E7eil THICKNFSS= oSl WINTH= 4edlO
SPECIMEN TyB:-=C", MAXT4UM STEISS OF LCADS _ 7,500 STIESS RATIC: 341.7
0.51) IECCI0, E¢D° «S4CO0 9. 83F 8.9.0
Te7853u=.5 106 734 9.2833
0.585 IR0 10 Ce8GF2c-05 Je9558E=-"5 1Ce74C 9.£66
SelT°6F=Cl g 1C. 8R2 3.794
J.613 6253y Uell5 E-C L CelCE7E=CH 11,024 _ 9,921
. CelilaF=ry 11.18¢C 10.002
0.038 Xo5350, 0.112FE=-J¢& 0e1125%=04 11,326 10.2C3
Tellu2:-04 11eu98 10.349
1,667 57510, Ce11L8E-CL N 11L%E-Ck 11,661 10,494
TellbE-TYL 11.82¢ 10.643
1.69% ¥CII0 Vel )EZ-(L Col4E-rg 11.,99¢C 104791
2ell95:.-74 124162 10.9¢6
0.726 TP2ANV) § selb69:-Cl Ce1€EE9F-04 12433 13+1C2
vel8LIz=Cu 12,551 11.296
3.762 2704208, 0.16715-00 Ce18147=20 124766 11,489
Telbe3_-CL 1Z2.39« 11.6(5
975 1755,0, ) f.16125-C4 2416127714 23028 . Ma.7ec
N oA T RN E IR 174183 114865
CeB11 T Ce2718E=-0L Je2137E=ju 133463 12,069 _
® w2 37S= 0 13,488 12139
04834 by, D Y ) )  fe28)imut _fe2Lf0F=36 17,673 12,269
. o T GPePRTLT ' o e T 43783 izeats
I R - o Y (11 ). oo 3L Je2Ru2T-Ll 13,332 12.5L0
e i 14117 12.702
0,887 3e% ta, fe27126-0¢ 0.27125-14 _1u,29¢ _ 12.8bb
< 02T HE =G 14eutQ 13,012
B T U S T - Lo F=Cim Je2700%-04  1Leh2L 134162
3 023552 =3 16,811 13,330
Vo L N 1 |4 T R (e3u?%c="0 _ 3020350 1&e997 13,497
§Ec7qe=b 15.21¢ 13.694
_2e974 Igvean; Ce335c-C4 JeTLESL=04 o7 13,891
Te3340: =G 1f.5¢9 b Y e
74992 3a3san, . i fe305 c=(u Je2RBTaL __1%5.683 1601165
w37 Re=Ci6 1481« 14.232
1610 ¢ 386°30e . 6e3715%=06 _Ge2T1RE=CL 154965 fu,731
Ced78.I-0h 164079 16671
W T . 300y Co22 o=t 207773:-04 164212 164,591
TelAoir-Cl $64q 352 14,718
10048 O e o B 393 TS Te793uE=00 16690 14e89u
cak™TiCe"y 1heBLE 14.98C
30769, igennss e D BgRHTaNG 00 TE LG =Ny . 1be?9% 15116
e e ¥Te 0y 154922 15.14C
07 2356, , P.31253-¢C4 07125z, 166848 15,162
¥ 9 29F NEe L 16,878 15,183
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TABLE C-6.

(CONTINUED)

R R R S A A A S A S O N S U0 S A SR A S A SR A S A A 0 O A S A N S R N R SR A S Y

BASIC DATA 0A/NK CALCULATIGHS
A N S.IMoEF SIMPLE THREF PT, KMAX
IN. CYCUES SLoer (4) SLOP: (P) OIV."IFF,

R R R R T T T, T

_DAMAGE FARAMETER
DELTA K

L 4 0700000;7

1,07 AEGT "y AP A S JeTBS0T=Tu 1F, 8¢y 156202
Sl dTuTEIR 16,929 15,226

49079 e YEE AN S o Pl sstiL JetnB0C=lw _1oe9tF 1.2 €9
ERC T s 16,947 15,297

1 L B (L7267 4 JeL7257 -4 17,928 154325
cefeirE=ln 17w B7% 15.363

1.089 336017, n.521TE-CL 9, 53€3E-"0n 174142 15,401
3 e51°0E- (L 170 28T 15,585

10116 24600 (.5267F-CL Ue€613E=20 17,522 15.770
& LI 17.5¢€8 15.811

1412) 33EF%", (620 °C=(L 0.595C5 =04 17,614 15,853
Coontl_=lb 17.72C 15.948

1,422 336R3%, fe6.873-C LofJR7t=-Ch 17.82% 164043
57?5 =Ci 17.92° 16,128

14145 337230. Cefe38e-C4 CoFLTBE=LL 18,016 _ 1o.214
oYL NE= Uk 18,102 16.292

1,155 29T24. . Ce5302E=0s 045300F=C 184189 164375
LeDaf)TeNl 18,282 16,456

1.166 TATLIS (45162300 D.C1€E27-C4 18437€ 16.578
UL VTR S 18, LFY 16.615

14175  3e7pny, _ De56625-CL  0.%EB2E=0  1R.54¢ 16,691
Tebetli- Tk 16,659 16,793

1,188 87e . .. Gek22% s 0.F2255=0¢ 18,772 16.8596
i 9 e 0 18,88% 164393

1299 1489, T.E55.c-0¢ 2. F550F-"4 18,3€¢ 17,039
SE A0 = N 19,037 17.47¢6

_1.211 _ gm0y o teb[?FZ=dL Q4 i25E=ub  19,17¢ 17,253
v At Il 19, 3CF 175375

14224 3T LN CuTHE =l b (o B2E)T=0 19,47¢ 17 402
S L R 19,21 17.569

1,233 sl 150 Al B < i oE#CC 194017 17,6467
0,547 355002, WFen0 LE+00 1312 9.782
Ce7LP5F=r5 17,72 3,661

0. 622 260712, (o792u4z-3F 0.5RL1:="5 11,156 1C.063
wed1RO_-15 3 11.2%¢ 10,157

0. 645 362503, (.8880e=-05  045RBUT=C5 11.41E _10.274
L08R, -6 o 114538 12.34%¢6

0s667 InBCls Co1NE1c-20 Je1061E=cn 11,60 104493
Cel2fLi-TL E 13, 8i€ 104656

3.698 367520, PLEXTET G 0.212335="6  f2.u21 134319
T EANN I - 1¢eltt 104348

0.722 370500 vel3E8TI=00 J.1659F-0L 12,708 11,577
Je1971-Cs ey 12.522 145273

24763 222003 Fa1536c-1 4 7415% ==+ 124732 314952
SeltF2t= ok 12.397 113657

0,787 TTLEDT, ) fe1516I=00 Ue1565i-(a 17,0¢¢ 11,752
= - fel7.77="4 - 35203 11.842
C.813 TG0 N, 1765E-G¢ Yo 17€5E=C4 17,3€8 124671
- Te1313E-(CL ' o o 13,52¢ 12,131

9. 842 STV Vs Je2uRFz=lL "e2192 =04 1o Tl AT
S e2bmE =Tk o - 13,85 12,467

N4 ABL R ".23653-00 De?3E5L=Cw 144000 12.004
N - Y et 14,149 1247 3%

n, 887 39T ) L2 ™7 Bl Jei3755-C4 1L,297 12.866
P — = L e2uf57-"¢ - ' 1L,4%7 13.006
7.912 TARSs L2028 Sela 5e22923-24  1L.61C 13,149
. S 19uF =ls - S 1L, 748 13,273

. 933 LD Gl 43 Le258°°=r0 (e?5%3c=20b 1L, 88¢ 13,336
- I FuE- 16,30 13,581

ve 96T Taz, il fa21687-C¢ T ZLEST=Nk 15,29¢ 13,796
TeX205.-"0 gl 16,522 13.979

4995 I e JeTLATIo( o L0 77228 =4 154787  leet??
- TGTAE Lol o ’ BT Y Y 16,299
1,016 IITEL . G2 T Bl 1.3375%-)4 k.27 16,025
o nePELteTe T T 1€,12¢ 144516

1.93) BT 1 i . L. I3DiLE=%a _ Y6427 10,67
loe TFC 1ee7 72

.40 b LI TS0 A B Lo t3158 -0 _16.5.9 1ee838
- h 1c. 601 15,022
623 LA Y % r e A 20L370e =04 16,977 15,1386
oY r =ty 17wl 15.322

~ 14093 R o ColpTaE=-yi 0e2L)27=20 b T W 154428
T, - 17w1GE 1€.073
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TABLE C-6. (CONTINUED)

(A A R e R e R R R R R

BASIC DATA CA/ON CALCULATIONS NAMAGe PAKAMETER
A N SIrFPLY SIMFELE THFEE PT, KMAX DFLTA K
IN. CyCLeS SLOPE (A) SLAFE(P) NIV.OIFF,

LA RS AR A A A R R R e R R R XY

—1.09F TROEN 20858 Pty K HEEIC "y $7s 208 _ 15,487
G 17,279 15.551

~dadls . R3AS750, B el (4G I & (P 17, 32¢ _15.615
17wl 15.6€62

Aedde . FakEn 0 . R A oy I PV 2 17,655 15.7:9
17.65¢L 15.7C3

12443 24802 ra24rEsar, 22178 c=%y 17,L5L 15.7.9 .
o wlig * P am G 17,40y 15.746¢

1,115 396C2C, Qeb117:=04 Ta8343c-yb 17,525 15,772
SeLTEIE-C4 17,690 15.921

1,135 386517, Cot65CS=04 1,7019E-04 17, 85¢ 16,070
eTBONE=(h 17,919 164127

14142 TOEKL, T48217E=QL N,79C85="4 17,982 16,184
f.RE25%= 4 13,126 16,314

10160 ?56800, 045917740 345913:-04 18, 27C 16,403
Lo 3% ug= 0k g ; 1R, 327 164494

1.166 3a7:01, 0469325-Ch " L900F =34 164384 164545
JefREIGL=LL 18,497 16,647

11729 19720l Le5REFE-JU 0,5850E=-(¢L - YRebIl. 16,749
Ce5ETNE-(L 18,7(3 164822

1,19 397.0Q, £ C,537C5=CL 9o E375E=Lb 18,79% 164915
febEFLT=0 18, 89¢ 17.0C5

o201 I ATAREC. - 194995 17.055
S ER R 19,982 17.17¢

1,210 7L, 19,1F0 17,252
ef1i5c="4 19.287 17.359

1,223 158030, L7021 -0L f.7T013E=70 19.LC¢ 17,666
fe7RZ§F= 14 19,€57 17.597

10238 @ 392... — Le?76E=ub 0e7703c-rt __19.698 17.728
veT875c=0k 19,8°¢1 17.866

1,254 3aeLan, e _C4715:E-Ct 0.Eu25c="4 . 20.3C¢ 18,025
WG 274062 18,056

1,260 229y ,0, JEelC £ 400 _ __185iE7
1,557 3 el Fell Fetn 3,376
feR1(52=75 9,722

0.637 67797, : ©.829%c-"5 7.9183:-25 114327 10,188
{e04u37=(5 2 11,65L 10,308

0,660 16257°, LeluhRE=04 9,1C05RF="6 11,58°¢ 10.,v29
. Jet1335-00 11.757 10.581

1.690 6. 05, 12 €=0¢ Te120%E-"L 11,927 10,736
" e1718:-"4 12.172 10.892

Te724 367507, Lelwbot=ctb Ne1LEBE=CL 12,277 114350
% od Tibn=1k 12.52¢ 144275

0.763 376030 Pe16R2E=0L N i549E=fL  12,77€ 114532
- A 12.94¢ 11.652

n792 72" 00 fa1775%-0L Le1775.-Ck 13,115 114803
Te?13Te=C0 13037 12,036

G836 . . YTC. I (e2.2L3=Cu 2.1C88:-(4 17632 12,268
: vel060T-CL 13,80t 12,426

_Ge®6F 3?5550, . D219Cé=tk  ue21SCzste 17,981 12.583
N L A s 144219 12.797

04972 i R (4252LF=C4 1,85365=56  dkewb7 134011
T 2TFlE-Gb 1beh2L 13.161

0. 926 Tpia Ll , , _ Ceéa® =it d.258C7="4 10079 1343114
B o CelRiui=Tb 164967 13,6467

€. 952 rrousts . _ £a2857E-yb 0,2857u-l4_ thale . . 13,622
- . 15,345 134814
a7zl 06 7270F-Cy __4%.561 {ne 0TS

15.811 14,239

(a5 2E=us  _ Ce3752E="4 164561 144455

1€, 252 144717

 Ce4127F=Ce ) L127E-ib 16e6LT 16,978

164374 15.276

MY Bt fobL325c=0k 47,3k 1654574

17,67t 15,771

letacfroce 0y <Ou5E-Th 17,652 15,887

170372 16.09¢

o Lek9%.f=3L _ 0,L985i-yw 180182 .. . . 163CY

1R, 3C2 104472

"4555%c=0t 2ef5ESr=T4 _1r.e91 16.6L2

1R, 795 16,911

. (eE825E=yL T FR25 -0 195929 __ 17.169

19, 41E 174675
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TABLE C-6.

(CONTINUED)

L R e e S o o o S A S S S A S S S S S0 N O SRS N0 S S L S SRS S S S O S S N oS

BASIC DATA DA/CN CALSULATIONS  DAMAC: PAPAM:TER
A N STHPLE cIMELE THEEE FT, KMAX ~ DELTA K
IN. _GYCL:S . SLOPZ (A) SLUEE (P) DIV.NIFF,
CREE PP I b bbb bbbt bbb bbbt bbb b bbb bbbt bbb bbb bbb bt t bbbt bbbt ittt bbbttt tttttbetet
19241 s e . v B 3TE=G 0 T2V =P 194 76c S ATy g
S Yol 19,707 17.81 "
14245 resen,, o 72eE¢-( 3472257 =76 19,861 n7emEr
e TP 1% 930 17.941
14255 TAEZ A — e T I P 20,057 18,074
Pl S IR ST 255 e3 13.04L8
14258 a5z, - _ PebATEpegi SeFdTEI NG 2E.TEE 48,1772
Ewdhily =0 2194 18172
12269 3807, A i o Co1153,=.7 20 ED 13,273
s ei2euToE 2l o627 13,354
1.281 TG LR g £49242E=2¢ 8e11495-r3 20,4 55¢ 1%.495
Co8Rcz=24 21.018 18.917
10324 38R200, 0.8825F-0u 1o 9ueBi=0l 215487 19.338
21459¢ 19,435
1. 334 206675, Ce139.E=-0F e 10228 =7 2le?C™ . 39533
) 21s970 19772
1,357 336814, CelCTRE=E3 0.10366-07 2242845 20.021
2244 €9 204222
1:375 387695, feifuEE=0" 24 16ubE=C3 224692 20,423
841 597c=1%3 22.977 20.675
1+ 397 MOLT 2 e E (e O s Gl C21351:=03 23e252 204327
C a1 2ot =a ™ e3enils 2142198
1621 187L0L, o - Lol ORE="3 S,108LEP3 2,890 21,509
49825 =20 20el17C 214753
1oLt TE760%. 0.135°6-(3F vl 35285y 3 Pyl 21.998
v el ThdE=LT 2Le 967 224670
10475 _ve7RL, - Lel62.5-0 o le2aTat3 254 49¢ 22,943
N AT ==53 2%.983 2%+385
1,575 308 il s B ColZhiZeetl® S aTCUESUR  PRoGTG . 23,827
J nld, R = TR 27.16¢ 2heb b
154k __waszoi. CR)2 e =0 0,29227="3 2T BSE 25.065
R a1 T=C3 28,722 25.851
L5086 . HARSTN, TelZ27E=02 742316c~23 29,5 9¢ 26.636
[ 429.52=353 Juelnt 274120
14619 XacICs oBARS sEe30. - = 30632 2746232
0,524 3oCCPI, €430 E+00 13,392 _9.082
TR Eaidf 174 55F 9.5C1
"610 0, 50, CeR7ube=C5 00302 =tk 114021 9,919
< iy 2E=0% 11173 10.0¢5
04637 ApgEne, Co1195E-3w 30119500t 11.326 10,192
ColTLAE= ik 11.513 3C«3ED
0,670 Y050 83, Got3biE-se 0412402-C0 11,696 10.528
veldc2s=0b 11,8093 107704
00766 35752C.  LelLIAE=CL %, 1L1BE-(s 12,090 _ge879
- s =0 125309 11.971
s . ) B Lel52T-00 VelSubc=3b 12.51F 11.264
" edD U-Cw Tea?T2 116433
0.773 el 3ol 782E-g e 061762F="4 124391  11.6.2
T B Lo el 13,117 11.8(5
0.B11 I e  ve1879c-Cu 0.18232-Ct 13,367 . 424Gl
® 9T 7T =0 1%, 5€¢ 124155
_ 04837 rv5e)(, B Se1%92¢-40 )¢ 188257 13,668 12.37 4
velNATe =0l ' 13,352 12,663
3,867 377, 3  Ce2212e-%L 423256-"4 14006 12,624
® w2 3 uE=Gib 1L,21°¢C 12.782
%.893 Y2ane - . Co271o7=P Qe 2715F="» 1, 161 12.925
& YT =T 1644508 13.093
~G.921 Rz S . F o3 0BTE =iy Ge YIESESTY 12720 b i
- T e TAD Joeitly ' 1Le9€: - 13.L455
0954 LT - P316:7-Ch 2, 1160F-.4  1E,1EF 17,649
LA b 154 37%¢€ 13.8218
e 986 XAy, , [eMILTE=0L P I3Breow 15, €86 Tesh2?
e el 16, 8L? 1«.258
1021 _SEER T e ) o) 16,330 144469
16s 37T ko739
1.759 1a gt e el 2.2035€-76 16,657 14,990
« 0@ TuL =l 1he 7465 15.070
1,071 1agc0n, B ety_rEerL TeT52Gr =Tt 1he A7i 15151
ot T ) 179047 15.312
1.09¢ 5L Ve S Y LD e Cok?7Cul="b 17,497 YiG1awn
Vel Toy Te ik 174 3%2 150k«
Mpiar L I TLn R L W 150814
Ve Ze G o= 174 70L 154972
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L R R R R R N S

BASIC 0ATA

TABLE C-6. (CONTINUED)
R e e R R R AR P SR R R R A Y
CA/"™N CALCULATIONS DAMAGE PARAMETcR

A N
IN. <Y<

i =

STveLE cTMELC THrFz BT, XMAY  DFLTA X
S PP (A) SLOFS (™ 21 SIFFs

L R

_aelid?

R R rmmmmmrmrmmmmmTmmTmmmThmTT T ThTTTTTTITI
Bt S T wE15="w 176 317

— . —— gt Ret SO . &
= -
L2163 L S BSPCTRCC d35.7
"o L7 -
1.187 Tk L for teda
_IL’:-
B {7 Y AR L T T
- S
Ltz 3d B i ST Legs
- W g i
Y2143 Tam50 L a
!»'— L_--“
10293 Tag _nc, Lig6402C e 4
TR Tre e
1. 227 1% Wiy 4 Ml St
T L T T
1,229 TAER 35l Ve 68F L S=y
ZeaF
1,262 F RS g LelBZTIE =N o 2
LeFITTTeC S
AT -So e .
A ABIESHL & -
~L e P b
“e% 21 % -0a 2

“or e

st
g AT
-az
B Q anarCanyg Je &77
702
sERT A&

\
|
|
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TABLE C-7. FATIGUE-CRACK-PROPAGATION DATA FOR 2124-T851 AT R = 0.500

SPEGCTHEN 0. = AL=T-1-.5 YTIFLA ST2FN3TH= 53420 THICKNESS:= - 0.500 JIDTR= ~°
SPECIMEN TYPE=RC, MAXTUY® GTPFSS 02 LOA)= 3,300 STRESS PATIO= (.50
R S A S o S A S o A A R A A R S R e Y R S e R R R R ST 2

5.000

DA/NN CALCULATIONS

DAMAGE PARAMFTER

BASIC narva
i 5

N © STMPLF SIMPLE THREE PT. KMAX DELTA K
IN. SYCLES SLOPE (A) SLOPE (P) DIV.OIFF,
0000000000000000000000‘00400000000000000000000000000000600006000‘00‘00"060000000000000"00
0.u22 22160000, JE400 LE¢00 3.495 1768
- “0,31006-08 i — R 15 A T 41
D.4u25 23360073, 043450E=-08 D.3450E=-08 3.509 1.754
0,3900E-08 3.517 1.758
0.429 26360000, 9.3300€-04 0.3300€-08 3.525 1.763
G.uDOOE-PA 3.534 1.767
0.4313 25350207, 0.7875€-08 0.78756-08 3.542 L Pt
=S S T Ge.1L7SF=07 T T B .58 T T 1.78%
Dbl 26360203, G.7850£E-08 0.7350F=-08 3.593 1.796
C.3950F-0A 3.631 1.801
0.4u" 273RCJC0. 0.125GF-08 0.1250E-08 3.610 1.805
-.14SCE-CY 3.606 1.803
_0.447  2a%5070), 400 -.6517F-23 3.693 1.802
e  TJ1uS0E-CH ) ) i .50 .83
0.448 20366067, J.4574E=-78 0.5001F=-08 3.610 1.805
C.81255-C4 3.625 1.812
0.455 332640303 0.7540€-C3 0.6h35F=08 3.640 1.820
Le6111F-C8 3.645 1.822
0.453 30A0°03. JEed0 EeCD 3.669 1.825
0.392 22360001, CE40D JE+00 3.362 1.681
0.19L0F-07 o - 3,005 ) P AR
0.b1t 23360007, 042542E-07 0.2642E=07 3.448 Le 726
o 0.33u5F-07 3.520 1.760
0.bb4 24360603, 0.33645€-07 0.3365€-07 3.593 1.795
0.4565F=17 3.688 1.80L4
0,490 25360567 0.5823€-027 0.5822€-07 3.783 1.892
T.7Z0E-07 T e T T T 1.987
0.561 26350003, 0.7395€-27 G.7335€6-07 4,059 2.035
0.7590€-07 L.219 2.109
0.63% 27350000, 0.8715E-07 0.A710E-G7 4,368 2.184
£.9730c-07 L.551 2.275
0.735 28360000 . 0.1048F-06 0.10LRE=-06 L. 734 2.367
Gar2e=0s T TR AN
0.847 21360053, 0.1329F-06 Je1356F=05 5.149 2.574
0 1562E=-0R 5.402 2.701
0.985 30260006, G.1559€-C5 0.1555€6-05 5.656 2.828
i Ce1663F-1% 5.750 2.8810
1,001 35500000, LE400 LE¢00 5.864 2.932
0. LL1L 22360002, WE400 .E¢00 3.578 1.789
0.69705-07 i § =t i — 3.722 L. ®61
0.510 2136000C., 0.6297€-07 0.62075-07 3.866 1.933
o L.5515€=-07 3.976 1.988
0.565 26360500, 0.7%17E-07 0.7%17€=-07 4,086 2.063
€.10125-C5 L2481 2.1041
0.566 2535016, 0.1122E-06 0.1122F-06 Lal76 2.23%
TS Uk -0 T LT
0.790 2R360003. 0.1350F-06 0.1350€-06 L.936 2.468
C.1LRRE=CH 5.206 2.603
0.936 273/€J00. 0.1613E-06 0.16136=06 5.477 2.738
G.1759E-196k 5.A0¢ 2.903
L1142 24360003, J.2C37€-16 0.21877 =06 be134 3.067
T L.2L1SE-C5 = oA bab16 T a0l
1.354 23360507, 0.34276-06 0.35656-06 7.098 3.549
C.46776-16 8,073 4.037
1.757 3026000, LEe0C LE400 9.048 4,524
SPECTMCN NOo= ALL=KhA=1=,56 YI LI 3T chGTH=s 57,20 THICKNESS= Je810 WIDTH= 4. 0CC
SPECTMEN TYPr=CL, “2XIMUM STEST 09 LUAP=  5,5C0 STRFSS SATIG= 0,573
0,33 50390, e £ #00 WE#N0 5,729 . 2.864
[ R R 3 g 5.797 2.898
0349 9900Ce. oo . _ _Ce2287E=CE_ Ce2238.-0¢6 5486% N 2.933
" e82,0:-137 5.868" 2.9410
_Ce352 1208P5e Jo15€9c=PFE _ ®,1569E=06 Se 895 e NI
142317806 5,937 2.968
00361 176k.dCs o Cel7%0L=CF ne17565=Cb ___t.a78 2.989
ve12("E-C6 6ol rr 3.000
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TABLE C-7. (CONTINUED)

R A Y R R R T TR RT Y R O R R TR RN

CA/ON CALCULATIONS

_NAMAGE PARAMETER

BASIC DATA
A N

S LT SIMPLE THREE PT, KMA X DELTA K
IN, CYCLES SLOPE (A) SLOPF (P) DIV, "IFF,

0.000‘00600000000050&‘000666060000600‘00000‘000000006

00000000?00'000000'0”00‘0;‘0"0‘0;7070-’;—0_00—

00366 219020, £42919E=C€ _ _ 1429198=-36_ _ 6.321 _3.011
TewhI3E-i6 601(2 3.052

_ 04385 256000, o Le32F9E-CE 0432692 =06 _ _Bu1BE 3,093
Jel9.ui-06 64219 3.109
0,392 290398, r.3431°-06 Co2L31.-06 £.2F2 3.126
feedu2c- 06 6,329 3.169
900612 123610, Ca27626-0¢% 0427625-56 €4 2° 30212
145625:-07 FoblE 3.217

0ot Ty £.1769S-6F  9,1769:-06 bolbbl 34222
(e23752="6 6e496 3,268
1,426 G152 JCs 0,33€05-uE 0,7362:-06 €45L7 3,273
" 37C)i-ng €611 3.3.5

ey  weIean f.281°F-26 £.2820F=26 Fe67E —3e3%7
"L14FJI-26 60 7C6 3.352

5o 449 el ) {e330L7-06 0,739Ut-"%p f,738 3.369
Tee3277-6 64821 .61t
Ja k63 €T30 006 CJL119E-CE C.L119E-36 6,90k 3,452
e TI13E-T0 6. 9€" 3.630

Jeb32 STy faL10:7-(6 0,121, -C6 L —— L
f W 528- .6 7+ LCC 2,559

Me502 . HLCT0TG A o +00 __ Tat86 1.592

0,339 S0l JEe0c WE4i0 _Ce7PC 24890
Se1125°-16 . €.8(C 2.90¢C
0,34l agrae, - 0.105€3-0€ J.1056E-06 . 5.821 24910
T "e3372c=07 5,839 2.919
043458 s RaTA o o 2075606 0,2075F=06 5,857 __2.928
JeTLF3E-C6 €.91L 2.957
0. 360 A 1.2969:-3¢ 0.2¢593-16 £.971 2.985
- Te27 Gi-LE €.C20C 3.01C
04371 2104340, Le2494t-C6 042494z =Np A 3.035
".271E- 6 64100 3.054

s 380 e LI o Ce253RE-Ct Ue2578E=06 BallLB 3,074
T ?E2T="F 64198 3.099

0,392 290 gi " 69:-.6 (e 7109806 64249 3.124
e 3475 (o €.109 3.155

2.406 TH6E 5, Ce2075E=0E Ce20755=16 €470 34185
CeF77.T-7 64307 3.191

Gebne IO 395 N.10+s3I-"€ De10bc=CE €.397 . 3.897 -
"e1-12c-"6 E.b1e 3.279
3, L16 L135n, CJ30TRc-lE Le7078c-"56 Hewt? 3.224
Lelof1i-l6 6e522 3.2€1
1,633 <TG 00 Ce375.E-0t C.37507-"¢ 6e602 3.3%4
Te28.9°=_6 FebC1 3.325
D4 Lbb b BIS wisia C.2225:-%¢€ 2.22252-1¢ £e699 3.350
Teifi2F-LF R, 72€ 30363
JebEC sapine, L4190.c=€ £e1900.-%6 €eTFL 3.377
"e21837-r6 F.701 3.335
0.459 €58 T Co21137=06 421197 -06 B FoB28 3414
IR ST 6. 3hC Tl
Gole? BLS I8 R WCanc LeRG7 3,448
0o Y47 50659, WE40L JE+70 5,782 2.892
Ce2212c-36 5,823 2.912

0,343 agra;, p—_ o Coe3CcC=0€  J.3336E-06 5,864 2.932
- - Teulildc-76 5,947 2.971
0. 66 130200 C.20F92-CH 0.2669c="6 €022 3oC11
£e97°8Z=37 €.03° 3,019
0e37J 170795 Ce12"67-36 C41226F-CH 6e"ES 2,028
f iL"8F= ,6 €.0RY 300t
0.376 115299, o 2WAWLTSF=UF _ Ce1bL7EZ-fH 601C8 3,054
T T 601 7L 3.067
0,382 258 8cs L fa?b7hc=u6 Co2675.-06 _Be1EL 3.080
Le3875.-C6 €, 22F 3.1l
0. 397 23ucdCe Lel2bE?T=)6 0e24b3T=06 6e ?9€ 3.148
vel."%c-.6 64 31L 34157

0,431 2406054 0. 1LTAT=0E G.1L3ET=)E 6o 33C 3.1€6
Pl === Sel”€2:-CE . 6¢3€7 3.181

PR IRCENT, Cedfc®i=vb___ 003125c=:6__ = 64397 . 3197
- S L8 TEE=]" Eebl2 3.201
Do) i d e Sl "J21RRE-JE 7.2137€-0¢€ Eoli1n 3,205
. ' "e1)aRT=126 fot?? 3.22
04426 5 J% B fe35135-06 Se8130-06 6o50LL 3.272
s i 1, 237006 : L SR
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TABLE C-7.

(CONTINUED)

L A e R e e A R R A A

BASIC DATA
A

N SIMPLE SIMPL:
INe ____ CYCLES ~ SLOPZ(A)__ SLOP.(P)

JAZ0N_CtLCULATIONS

o DIV OTFFy .

_DAMAGF PAFAMCTER
KMA X DELTA X

THFEE PT.

0000000‘00000'00000“0‘0000‘0"00050000"‘000'0000’}000000000000000;000"‘000’00“000000;—0‘0

_Pee?3 535777, fedty " C=yio ) e TS feb51 3.326
Lo I FE20=36 o Ties 3352
20 451 il oS f,210€6c-06 Le2196.=.6 fe 755 3,378
Fe14E Ve Y AL 3.287
_Leb5> SPE e o Po23bbeetie Qe PIGNT=06 T 3.397
Lo TRENR E.BCUL Jau27
_Qe403 610737, P el _gE¥n9 €e 916 Joe €7
= SPECIMEN NO.= AL-53="=,F ¥I L) STSINGTh= £3¢20 THICKNESS= 1.E.0 WIDTH:= Lo 08
SPECIMEN TYF 2., MAXTMUM 5TETSE SF (&7= R 0P 5T SS EAVIOE G502
Js 566 65C2Co o407 JE¢09 10,986 5.493
J.177E-(5 11.067 5.533
. 0.56" 660231, ) f.1762c=35 0417625-55 11,167 5,573
T 299,E=08 . 11,275 5.619
04581 6707904 Co2%5E=05  042?W5c=35 114410 5.705
ve2% . )E=" 11.56C 5.780
0.607 ARG Al le2252£-35 Ce2283c=05 e 1AL 5.855
vei” .5==(5 11,871 5.916
_0.627 693CC5, - €l.2112E-€5 = 0,2112°={5 = 11.9%2 _ 5.976
(ECE T T 12,0 8¢ 5,042
0.649 ZAEr 0, 0,2332:-%¢ fe?2332E=05 12,220 6.110
T e24L5E="5 T 124168 6e1R4
.67 Tak o le23232-(¢ 0.28237-"5 12452€ 64258
Te WVULGT=0E 12,712 65.356
", 705 PR %: L.357C0F-0¢€ 04 393E-CF 12,907 bk5b
ebitip= € 12,360 64520
sul2? 725 3C, (oa7825C=0¢ Je3625c-C> e 6.587
Je2bulE=CE 13,2¢2 6.626
0,739 TN AT, £.385 E-u€ )e385F_=-.5 17, 321 6.6E5
. " eb1f C=iE 13,492 .7 eb
Ce765 715090, sE8T L LE+00 17,656 6.827
Ge 523 657 3¢ JE470 o £ 460 180234 5.351
Je13762-05 10,781 5.391
0,536  6EZ.JJ. . ColwBTE=CS ~ 001897:=-55 4Te8F1 = 5.4l
celkuE==75 10, 96( SkRQ
7.552 BTl ) 00194 7E=0C  3,194TE-05 11,089 5,530
fwl2e1E=15 11419 5,597
£.575 68 . n,20658:-06 Ge2059.-25 130330 5.666
el PH5E-CE 114582 5.721
9.593 B0, . Ge19827=05 £e19627-C5 _ 11.5%& 5.777
e — o v @ Pie=.5 11,677 5.819
0,61 Powlier L te23n8ge3s 0e23LRE=F5 _ 11,901 5.901
Te235757-(5 11,95¢ 5.978
N.043 s ST 5.2773E-CC 22773555 12,169 )
S wesar =% 1¢e 290 6elwE
N.669 28 o006 (s29572-C1 Je29177-06 12,471 6.23€
) 12,5650 6.279
e 686 725 8l $0328.c=0F ".7230.-06 124647 6e323
- 12,756 £.380
Jo702 7 EEREE {otp0GE-CC 0, 16956-(5 124872 0,436
1249 8¢ 64497
J.721 735795, e o R EWE LE400 RS a4 6,550
¢ 0.521 653359, WE407 ot #5350 1046 8¢ 5,343
Ged TINC~2E 104 76F 5.387
_0.525 6505300 LeluERE-C5 N41458c=05 40, BLE 5.423
velSW5E="5 12,962 Se71
0,550 6T . wwdTCEES9S 2.1 705E=05 Ae627 B 54518
L.1925:-.5 11,447 5,573
0,569 (il S C.223/F=1F€ 1e22377=3¢8 114 25¢ 5,628
SedhEd =15 110 1€ 5.7C8
04595 6970406 __ Ce2275E-C5 36 22755="5 185 SiTE S.787
YelP =15 11.6°9 5480k
0ohle P88 - Le24K5Z-3F (e26655-05 196 81ET 5.902
S T CadiZaE=ns 11.94¢ 5.993
N, 6a5 Ve NEs Le22u8I-CS s 22LBF =5 1241¢5 6.C 2%
P elLEBE=-LE 12,297 ©.128
_0.659 AR N Le139.€-7% 422515¢-15 12474fF 64173
(S R 2en10 6.219
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TABLE C-7. (CONTINUED)

L A P O T T R R L R e A S S A Al A g

BASIC DATA - __ DA/PE CALCULATIONS e NAMAGE FAFAMTTER
“a N SIeeLs SIMPLE THFREc PT. KMA X DELTA K
IN, _.._CYCLZ _Stue. 4wy SLOFT(ey .. . _DIV.DIFE,
000000000000§05006060&0&60‘0000'0000500&006066000000-000000005060000000000000660000000000000
[P 228, 10 - C278°2=L% e 2TBLE-GE 12.53C 6.?ES
s ¢S SJE=Rg 12637 6304
SebR? 7005, (+23977=-08 Je269CE=C5 124554 6e362
T e Isiut=il5 12.79¢C 64395
Ce724 725999 shdpr «E 430 124 89¢ 6ol R
SPECINTN NJo= AL=6C=1=¢5 YT LN ST NGTH= 63.20 THICKNFSS= 1,520 WIDTH= LeICT
SPECIMEN YYOC= L, MAXTMUM STOeSE GF LCADE 114809 STRESS RATIO= 345.3
06765 i sE43 3 E¢70 19,627 94814
C WL 2% uk i 2140¢9 17525
M 915 e EEPREE-CE o N TeRESAY. @Pe6id 11.226
® eiRihEel? 2Le239 12.120
_1.C73 _ o o o243 _—— eb¥ul . 26e677 @ _13:CCHL _
Ce722 ?735(0C, «£400 «E40C 1°,831 9.k16
Pe1923F-04 19 704 9.852
06817  ° 7elu0ie ' R J0e2612c5-ub 2Ce577 104288
ve2TiuE=Ck ; 20483°¢ 10,418
_Je B85 48 Bl BT B0 ? oE00 ) 21,097 104547
0e 774 735000, +E+31T «EtCo 18.52¢8 9.269
Le2190€-Ct 19.527 9.763
CoeB1b 7LCCAC, _ =t 0,263 EF =y Lelbf3c=-uvb 2€.51¢ 1C.258
Tebk3u5z=J04 i 20e974 10.487
0,862 7631040 +E¢CS «E+00 2106421 - 10,715
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TABLE C-8.

SPECIMEN NNe= AL=2-3-,26

SPECIMEN TYPE=CT, MALIMIM STRESST IR

YIFLD STREN3TH=

53420 THICKNESS=

L2aN= 2.579 STASS RATIO= 0,250

FATIGUE-CRACK-PROPAGATION DATA FOR 2124-T851 AT R

0.500 WIDTH=

0.250

6.000

L R R e R X R TTNRRRRR TR R T
DAMAGE PARAMETER

RASIC NATA
e

DA/DN CALCULATIONS

N STMPLE SIMPLF THREE PT, KMAX DELTA K
IN CYSLES ~ SLOPE(A) SLOPE (P) DIV.DIFF,
000000000600000000006000‘0000600000000000‘00QOOOQQ000000000‘00000000000“000000600000000000
0,479 187690C5. LE+00 LE400 3,115 2.336
0.230RE-T7 3.197 .
0.527 20750009, 0.3599€-07 0.4875€-07 3.279 2.453
- B.60772-07 3.376 2.532
0.586 2473027, 0.624hE-07 0.6261E-C7 3,473 2.605
CebU10E-CT 3.576 2.682
0.650 22730907, 0.8338€-07 0.8397€-G7 3.679 2.759
T.109E-0R e . A L
0.754 23730003, 0.1165E-05 0.1165F-06 4.003 3.002
0.1292€-10p L.2)2 3.151
0.%813 24730295, 0.1L24E-06 0.164257-C6 4400 3.300
(+15587E-06 L.b38 3.L79
1 032 25720003, 0.1323E-05 0.1913F-06 L.B76 3.657
o OB B e e e e e A 3.933
1.266 22720077 0.33)5E-06 C.3349E-C6 S5.613 4210
0.4370F-06 6.0413 L.810
1.685 27585702, LE*I0 SE400 7,214 S5.410
0.335 18760007, e 1 «E400 2.5%3 1.937
0.51756-CR Z2.503 1.957
0.345 2376GCCG, 0.12hR8E-07 0.2064E-07 2.6204 1.968
) ' C.281uF-07 ; 2.676 2.007
0.372 21730303, 0.4193€-07 0.41526-07 2.729 2.047
(.5530E-C7 2.831 2.12%
D.u2R 22730000, 0.12576-07 0.1258F=-07 2,934 2.200
SeeeE=rr T === 7.879 2059
0.393 23735050, - 124RE-C7 - 12LRE=-(Q7 2.824 2.118
' 1.5200F-08 2833 2.125
0.403 26730212, 0.1035€-07 0.1101€-C7 2.843 2832
' Celh77F-07 2.873 2.15%
0,413 25720100, 0.2884F-07 0.2872€-C7 2.904 2.17%
T0Lu0R0E-TT7 et i —— TR s ee3f
0.469 25720659, 0.2265E-07 0,219)€-C7 3.049 2.287
0.3750€-03 3.056 2.292
Dbl 27620909 -.5071°-08 -.1550€-C7 3.062 2.295
-.2uL32E-07 3,043 2.282
0,453 2%12C500, LEH00 JE40D 3.024 2.268
0.395 147600C0. E¢Q0 <E#00 2.815 2112
. 1LPRIBE- R i~ & et e 6 5
0,401 207600010, 0.2312€E-08 0.3165€-08 2.835 2.125
0.3L22F-09 2.861 2.131
0,404 21730020, -.1593F-038 -.1449E-C8 24847 2.136
-« ALSOE- 04 2.836 2.127
0.398 22730805 0.5800E-08 0.59%00E-CH 24824 2.118
e e N TR e ' i S T 2.8537 T2 IR
D.b1h 23730000, 0.1325F-07 0.1325e-07 2.890 2.167
J.ALSCE-0Y 2.905 2.179
0,424 24730037, 0.1C7JE-C? 0.1)73€6-07 2.921 2.190
0.1298E-07 2,944 2.209%
D.437 26722065, 0.1621F-C7 0.1517€-C7 2.957 2.225
S TN S A = ) ~3.001 —R2ee5L
04456 25720000, 0.9949F-GA 1.95556-08 2,036 2.217
Co1742€-03 3.036 2.277
0,455 27686300, 0.2h63F-08 0.5643E-08 3.036 2277
t.81R2E-1(3 3,062 2.282
0.4AR1 29126007, JESDD CE4 0D 340069 2.287
SPECIYFN NOo= AL=TA8=1-,2 YIiLD 5TSIPGTH: €3,2C THICKNESS= 2.€70 WIDTH= G S0t
SPECTHEN TYCE=0l, M1aX] UM 78785 Nz LLer= beluC STRTSS RATIC= 0,252
0,335 30540, 2E40C ot ¢00 6252 = 4.694
[T TS 6.282 “o711
_0.339 «036% o o 0.680CE-C6 0.€8C0E-CH €o30L 4,728
- C.91F)E-06 be 349 4702
0.34R 993 o C.96CIF-C6 N,93752-06 6439 4.796
- 7 .,9R%5c=nk 640691 4858
0,368 70000, £.902F€-06 0.9025¢-C6 6,587 940
Le8225F-C(6 €, 667 5.uC0
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TABLE C-8. (CONTINUED)

0000&00000000‘tQtGOtOOQ}#OO#OOO0000000000000000bt0000Ob0000000‘00000&0000000000000000000000
BASIC DATA DA/ON CALCULATYONS DAMAGE PARAMcTER
A N STFPLE SIMPLE THREE FT, KMAY  DELTA K
INe CYCLES SLCPE (A) SLOPE (P) DIV.OIFF,
00000600000000'QO#OO#QOOOOQOQOO‘OQQOOQQ‘Q000000'0000000000060006000000000000000000000‘00006

186

0,384 4.0, Cobb625c-GF JeL625c=06 6o TLE 5.0660
T.1725F-(6 64756 5.067

0. 86 116(N3, " THF IT-Ck ", 2563°-36 6o TEE 5.074
Lacl o= 6 6. 820 5.118

Je393 139CJee Le5RL L E-DF T, 5R00E-16 60362 5.162
R e GEN S w T 6¢ 92 5.201

04612 {15502 L1728 F £.17%1c=C5 64 9%€ 54240
ColwONE=TE Te12€ 5.3u5

04440 179855, €e1315%-C5 £ ,:3156-35 7. 26E 5.449
felic7z-.¢ 7e 371 5.528

Co 462 19,3558, re1132z-cc¢ 0,11326-1%5 7476 5.637
Cel1129:-7€ 7.579 5.685

ve 485 210000 LoOLILE-(E 2eQULGCI-"p 7.6 54762
Te7525L-E Te751 5,813

0,535 220050, B {2 ACCE=T¢ "e7100E=%6 T.827 5,865
{etn"5:-76 Te8°C 5.91.

0.513 2ENT, £.13097-CS 0,:0697-C5 7.9L1 54950
Se17tyc-15 R GET 6.CL7

_0.5L0 v ki o S ’ Lol157E-CE 3411578~-15 = Re185 64119
T4%0:17-.6 Be272 64224

~Me859 23030, . C.y@oygstE 2 12918505 . 8e¥59 54269
W10185-105 845.F 64379

0.592 TIL T L.1567F=CF f.1560-=C5 _ B.B51 6,688
Ceth 22235 e, 78¢ 64590

(622 L S An . L.tfrapecc ve1539c-"5 8,922 64531
et “om=1E 9, JEL 0.798

1,653 386500. o eEWSC WE400 9,277 65.9C5
0.335 33060, WE+LO JE400 64259 L, €94

T EGTTESTR — 64301 T L.726

0,343 “Ciide Ue6275E-CE 0.€275E-C6 64343 4,757
T B e v el P & 5
04347 51 8 J.46178-0€ LeW383E-06 643806 4,788
S Fr oL B 432 L.B24
04357 T R JeuETSE-(E 0o LE7EE-06 64460 4,860

TeCEI(C-06 e = T 86524 T k.83 ¢

0.3€€ 33CC0. 0.5337e-C¢ 0.5337t-06 6.5€8 4,926
S S RNl A i e T T T T E.628B 4.971

0,178 116510 ' -k227€=07 ued076-05 64587 54316
0.1.1.5-75 Fo780 5.088

0.339 1353909 0e113.5=-C5 N.1131e-05 6,881 5.161
{e12637-55 . 64999 5,249

s 424 16500 Ge12B80QF-N5 0.12895-15 Te117 5.338
£.1725:-"5 7e2435 5,420

0,450 176%9C, ey e €.13092-C5 Cy1339E-CS 36k 5,523
e£925:-06 Te k27 5.571

04460 e CoR8R3 -(6 L,°888F-"6 74491 5,618
Te1.856-E 74591 5.697%

0,486 21yran Co116:2-C5  042140F=C5 7.609C _5.7€8
Le1195:-75 7.799 5.8L9

0,609 230eDCy kel geDF N 439706 o 7,908 o . - 5492L
L Re P 2€ 6.027

2,538 2€ i s W128:6= 8 Ce12R1E=25 Ra1EL 64123
TelaL27=ret 84265 64201

ve 561 o RUGERE S e Cotgrzc-rs 0e1185c-05 8, 71 64278
s 12285 LR B 6.261

Q0585 . - 29CrA,. _— e U153 LESCE ve 1520 =55 %4592 bbbl
le17233-(5 Ry 764 6.5€8

£e627 0 Bl et e e BTSN E . . O @uleefS . 8,926 . 64693
cel773:=-3¢ 9,58L 64813

4658 3Gty L _ Fs2CZec-E 1.27267-%5 9,245 6974
. T.72ugl-ng 9, 4EC 7598

24734 LN, 5 pup SEATE JEenC 9, 6€¢ 7.249
0,333 30C00. JE400 WF 400 he2ul 4682
Te6L . dc-"6 €.275 L.706

€.339 L0ran, fe762%E=-L6 le7625E-06 _6e3C7  4aT20_
C.R8.0%-0€ 64 351 be763

0,248 50240, CeBO17c=06 T, EBB3t=26 F4395 4,796
TLRYT (=16 6o 4B L.862

0.366 Y EL0% (.92425-5¢€ 049212t =06 64571 L.928%
Ne9e"67-1%6 6,662 4.997



TABLE C-8. (CONTINUED)

.0000‘000’000000‘0“0‘6‘0060‘060‘000“00&000.00000'0‘0000000‘000000000000‘040000000‘0000‘00

__ BASIC DATA DA/ON CALC!LATIONS DAMAGE PARAMETER
A N STPPLE  SIMPLE  THFEE PT, KMAX DELTA X
INe  CYCLES SLOPE (AY  SLOF.(P)  NIV.OIFF,
“0000000000‘00000006“60"‘00090000000‘000OOOO'QOQOOQO004000000000'00000000000600000060000
PREL] Jis Yois f.75€2:-CE 0.75626-36 6o TEL 5,055
CevbC0E-C6 €.878 5.1C6
0.796 410033 NeBITE=CF 0.8387E-06 6.862 Se1eb
W1112F-:5 6.9€7 5,225
0,419 1,815,035 [ £.9663c- 7.072 5,304
{oB220°=136 7.149 5.3¢€2
Cek35  gsregs, o 049171°C-0€  0,9130c-f6_  7.22% 5,419
1.0"".5-36 7.318 5.489
94455 1738006 -  Ce1173E-(5  0.1175¢-(5 Ty 5.5:8
Te1eti- 6 7.527% 5.651
0,682 1077 Ydie Ce1139F-CC Je11797-CF 7.650 Se7il
a°75-=- 1F Tl 5.807
0,501 245 %.. - o (e11295-(5 §.1129:-25 7.82% 5.871
Telid0:=25 R 749LR 5,961
04527 20050  eefNTMc=TS Jelb74F= N 8,069 o B ER
W1F137=05 3,21¢ halb 1
Ce56C _ 2t°°9%, . Co150°7=28  08,1502.- CB.360 5,279
v i I =6 ‘.M"' .36 b
N.5A7 270 ) % Rl Te12pab-.5 7,611 Bkt B
Je177ECE q.?:x 64568
Cehlw 238 EC LelbEuE=Lo velbhuc=15 9951 6679
03302:- 5 9, 722 6774
04654 TNl B Ce217LI=CE De"1745-35 9,212 64929
TR 9,627 7.070
Be7v1 R ".25L45-(5 1.25u1F-.5 0, Eikip Vo252
1P~ aqfeng 9 90¢ Tow22
%4750 i ok S EEGH fiue LUT 7.612
SPECIMEN ND = Lo=73=1-42 YT:_N STZ MGTH= 67420 THIFKNESS= Je5.) WIDTH= T L e
SPECTIMEM T¥Y™T=0 0y “uXT4UM _JFLSS OF LCAN=s  BeuCGC SIRESE FATIO= G,.252
0.70¢0 360200 JEe00 JF 400 12,864 9,633
We120c-05 12,971 9.728
_0e728 . WSI30, €.79755-C5 0.7975£-C5 S & AT 9.823
1,3820:-0¢ ) 13,216 9.912
1,740 3768606 CalbbCE=0F Lo LUBCE=CS 134336 30061
€.512)E-(5 17, 498 10.121
Je 785 37500 €758 CE-CLE 0.75855-15 17, 6°0 10,240
0e15072=0k 1, 97°¢ 10.481
0.816 380°¢C., 0.8017c-CK 0.77575-C5 144296 10.722
TefbLlI=.5 1lobit 104803
n."32 382510, 0.929.F=GL 949290E=75 164511 10.883
Cell1N8L-ry 14.700 11,931
1,862 185, Gf% 0e12265-C4 Ge125TE="4 144906 B Nl
2e1276c=Ch 16,993 11,265
n.875 e, Ce1377°=CL 141377 -70 _15,08C 11390
5 o=k 1,178 11.38%
_ 04890 RATIIF. ) $e132:7-0L 5413250 -f& _ 15,27¢ 11,657
vel2 af-Cb 15, 150 11.519
2.901 L N A vellbuw7i-(L 0.16S32-(4 16048 11.591
Jel7="Z=Cu 15,50 ¢ 11.531
€. 911 33830, P Tayk 1.1%50E-CL £.575 11.681
CoTB 4c=55 15,671 $4, 70y
0.915 539°C g p——_ 3 Pe1115E=36  0,11155=9L 15,027 s1e?20
AT R 15,679 11.759
_0.922 VREEIT {s2673E-Co le€2875-0s A 11.797
ceT2iuimi b 15,791 11.835
RTERE _3R9FLG, E G2 oC 00 54372 11,874
0,748 1634350, WFeng LE400 13,439 10.079
7455802-C5 13.61¢ 10,210
0.776 366", Lobub E=CS LT, P 13, 7R¢ 104342
Je31T2c-05 : 13,R0L 10,421
0.793 370090, 6.569-7-0¢ n.E8955-(5 13,999 10,499
) 1.8 9CZ-.5 16,261 104695
0,833 /5000, "492CL5E=5" 349205L-05 16,522 10,891
Ne1.32:- 1L, AGF 11,149
0,885 39S N0 Lei1P19°-C4 e 10r7CT-L0 15,209 14 5407
Te9N=1€-L% 15,379 11,535
04409 182600, (ed136E-yL 0.1136E-00 154550 Y1 46 E2
S 2 15,774 11836

187




TABLE C-8. (CONTINUED)

.QOCQG’QQOO"QOO'QOO000000000}0000000‘000000000000000QQ‘OOOOO‘U.OOOQ'Q"OO000}'.0000"0000’

BASIC DATA NA/DN _CALCULATICNS _NAMAG- PARAMETER
A N STFPLE SIMPLF THFEE PT, KMA X DELTA K
IN. BYCLES SLLET () SLOPF (P) DIV, NIFF,
000‘00000000000‘00&0000,00000000000000000‘00 06000000000000000060000060000000000‘000000000000
Je941 1a6F L, f.13732-C¢ 2.15156-CbL 15, 99# 11.998
De1n1JE=-(k 16,113 12.085
0.957 26050, 0.16127-34 Je1610E=06 164278 __42.1T
"e161.7-Ch 164 365 12,259
0,974 4750, Ce1580°-CL Je1557c-C6 _1644E2 124347
Ce1-9uc-00 16,572 12,629
0.98% 30 00, ".1567c-Cu Jo16L3T=%0 16.6R2 124512
cel’20E-lb 16,746 12.560
0.997 _ ZnREn, B  ue13E5i=c6 164811 _12.6(38
T A 1648LC 12,636
1,002 3merim. . Be2UnE £,20L5E=50 164887 12.6E€5
Ce72%Mc-"0 n 17.0¢2 124752
1,347 35967, reER3B=( & _17.12¢C 1249635
N E T 7877 12,883
1. 225 g653. ot 400 _ qne™ 12.925
Con2% 160229, W E400 144657 10.843
velFRoC=04 14, 98BS 114761
0,947 365007 C.976GE=-LS 0.97605=(5 15.52( 114640
2 TR7II=05 15, 6LE 11:7%6
0,926 70070, €.57325-C5 7.37305-C5 15, 77¢ 11,831
2.77922-(5 16,062 12.04C
0.965 376734, : Ce11f6c-0b 0,11062=Ct 16,321 12,248
VelaTeIogb 164871 12,652
1,036 ALY L IS - 0.17L93-00L N.20637-"4 174033 13.058_
ce27TRI=C4 17.891 13,419
1,096 192555,  0.2L99:-jL 0, 299E-d&  18.372  13.779
{e2FR2uF=04 18,94¢ 144229
1,161 235 jle C.28773-54 0. 7163E=204 19.51¢ 16,639
Ce7A =04 19.823¢ 14.876
1.195 T3R" 3%, (oL2375-60 0,L2775=30 Zie 4I5S 15,114
W5.35:= u 20.66¢ 154496
_1.24F 2R, e —— _CaS2508=0L  JeF2585=L0 cte1Ty 15.878
Co5820E=10 21,762 16.322
1. 3% I 0 ,6C9TE=06 CeF7605="4 224355 104766
Leiu7iT=2s 22.79¢ 17.096
14337 __ rmmeyn, . C.82F55=Ca 9.8255I="w 2%.22¢ 17,627
" e9.8:F="0 22,82C 17.8€5
Bk L | P e G APRLESGT £e122uz=C2 2Leuit 18,304
] se15€9:="3 25.5¢¢ 19.166
1006F3 3aesing Lt el — 2F 708 _ _23.029
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TABLE C-9.

SPECIMEN NN, =

AL=q=1=s1

YTFLD STRAENGTH=

SPECIYEN TYOF=rC, MAXIMUY STPESS 0P LIAN=

0000000000060000000000000000'00 PEEEEEELEIELE RIS

BASIC DATS

A
IN.

..00‘00‘000000‘60000000‘000000'000000000000000000000000‘00000

N SIMPLE
EYZLES SLNPE (A)

0.479 1876600,
Te1171E-0F
0.596 PR7R20D.
CetSULE-0h
0.7067 3356000,
C.156U4E=0h
0.904 435A302.
T Ue 2GIIESTS
1,107 58522C¢.
€.3060E-C6
2.053 5952703,
0.439 1876203,
TTLTMLOATNE-NT
0.537 297RLCI.
.11967-C5
0. 654 3956307 :
Ge1371F-C6
0.792 4836003,
=TT LA TR3E-TE
0.964 SR52000.
C.3109€-C6
1.275 6e5200",
C.3R30E-05
.29 5202067
0.459 1876002,
T G.10Q0€-0k
0.567 287800,
Co4RR8E-C7
0.615 3856203 .
0.10615=15
0.721 856007,
— e 0.1222ER0%
0.843 5852003,
6.1%972-06
1,033 A832005.
0.1070E-06
1.039 6302133

SPFCIMEN ND=

AL=bk=-1-.1

0.514 23410097,
— 0.f1a7e-(e

0.617 26230000,
0.1136E-C6

0.733 25230029,
0.2226E=C6

0.955 25220003,
S e e G SRR Th

1.556 27230200,

0.510 23413003,
- 0.2964c-07

0.535 24290000,
0.4610F-07

0.5R1 25230005,
0.7220F-07

0.653 25230002,
—— . e 1L7RE-(5

0.792 27236600,

YIELD ©TAENGTH=
SPERIMEN TY2°=r(Cy MALXTMUM STRPFSS 02 LOAD=

FATIGUE -CRACK-PROPAGATION DATA FOR 2124-T851 AT R = 0.100

53,20 THICKNESS= 0.500 WIDTH= 6.000
2.750 STRESS RATIO= 0.100
00000060000000‘000000000000.0000000000000
DA/DON CALCULATIONS DAMAGE PARAMETER
SIMPLE THREE PT. KMAX DELTA K
SLOPE (P) DIV.OIFF.
P T R R R R R R R A
JE4DD LE+00 3,427 3,086
e 141777 % 75 A S
7.13545-06 0.1358€-06 3.857 3.671
4119 3.707
0.1553:-26 0.15532-06 we331 3.943
bablLb bo181
0.2001E-06 0.2003°-06 4,910 4.419
******* = &= e T A YA 4 T TR
0.575hE-06 0.57435-06 54744 5.170
7.930 7.137
LE400 JE*CD 104115 9.10%
LE400 JE+0D 3:272 2.945
i S e e T (e £
0.1288€-06 0.1290E-05 346406 3.280
3.853 3.468
0.1286E-06 0.1282:-06 4e052 3.655
4,297 3.867
0.1552E-06 0.1553E-06 4.531 4,078
il = E V. 823 T ¢
0.2623E-06 0.2620E-Ch Settd 4,603
5.561 5.095
0.3143E-06 3.3796F-G6 64209 5.588
6.20k 5.620
LEe00 LE400 6.280 5.652
L0020 JE+0) 3,348 3.013
T imme—— T 3,881 3.19%B
0.7926E-07 0.786LE-07 3.754 3.379
3,840 3.455
0.777R€-07 0.7720€-07 3.925 3.532
4,109 3,698
0.11415-06 0.11427-06 4.233 3.86%
S ks - S 74 - R L1 A
0.1550€-05 0.1559E-C6 4706 w.235
5.027 4,524
0.1858F-05 0.1103E-06 5,343 “eB10
5.358 4,822
L£400 LE+00 5.367 4,830
53,20 THICKNISS= 0.500 ATDTH= 6.000
3.000 STRIESS RATIO= 2.100
JE00 LE400 3.881 3.493
i — - T T T T UTRLURB T T IBTY
D 11hUE-0R 0.1168E-06 4236 3.866
L.510 4.053
0.1680E-06 0.1580F =06 W, 720 4.252
5.135 4,622
0.4263E-06 0.43725-06 5.546 4,991
' i 6.774 T B5.096
JEe00 <E+00 8.002 7.202
LEs00 LE+D0 3.864 3,478
s R 3,315 ~3.52%
L0.3733€-07 0.3581E-07 3.966 3.569
L.057 3.651
0.5315€-07 2.5915€-07 4148 3,733
L. 287 3.859
0.1088F-CH 0.11125-06 Lo426 3.98%
== B T L.BB6 T L.2AT
JE40D JES00 4,945 w51
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TABLE C-9.

(CONTINUED)

L R R R e O R
DAMAGE PARAMETER

BASIC NATA
Y TN

IN. SY:SLES

DA/ON CALCULATI
SIMPLE
SLOPE (P)

- SIMPLE
SLOPF (4)

ONS
THREE PT.
DIV.OIFF.

KMAX

DELTA K

R R R R

0.553 23410020, E+00 .E+00 4.039 3.635
N.h6L6F-07 151 3.736
0.611 2623002, 0.9090€-07 " 0.87805-07 4,263 3.837
- o Ge1136F-105 L.l79 L.031
04724 25290000, 0.1739€-05 0.1733E-06 4694 La224
' 0e23U25=0H 5.126 L.613
0.959 26290207, Ee20 CE¢0D 5.538 5.002
SPECIMEN NN = EL=BA=t-,1 YT_ LD STEFNKATH: 3,20 THICKNISS= Se5L0 WINTH= G oee
SOECIMEN TYES=(Cr, upxjMy™ STEISS 0% (O0AC= 5,507 STREST RATIO= 0,170
TR 0.0, JEeL” JFe00 54797 5.217
T.91757=3E 5,820 5425
_ 04350 _ _€0.0%, _ C.855.5-76 0.8550F=26 5.88" 54292
T.79°02-06 5,916 5.324
_0.358 TCullae e . _Ce6275E=C€E  0,6375%-06_ = 6.9%2 = 5.357_
Ten30uE-CH £,972 5.376
0,767 ol el 7Y LaTL255-C6 L7 425c="6 54995 5.395
Je1ffEr =05 6e0LC S.436
0.373 3CCC2. s ©e51752-06 _ _ De5175E-C6  6eCBe 5,476
S e v be 0 BE 54477
0,372 100500, _ 0e725lE-97 Le72%3E-C7 64087 _5.478
W11 -C6 6,092 5,483
0375 140: Yo rou1735E=-u6 34 L175E=T 6 fe 097 5,488
rat? 0c=lb 64129 5.516
0,382 feffien, 416 E=05 0,11L0E=05 6e1E1 5,545
Lel365E-.5 64229 5.6(6
94397 LG S e _CeB625E-CE __ .RB2SE=lb 64298 5,668
LIS S T - be3L5 5.674
3. 739 1E0Y 5 LebZ75e-CF L. L275E-CE 64312 5.681
Te63.)7-CE 6 Y62 5,708
0. 43¢ 1EE TN, _ 0eb570E=CE  €465752=%6 6,172 54735
T b2, F-T6 o . o f. 3099 54759
_Leb12 180e3se Lelul JE-CE 0e1440C-25 b w26 Se78i
1,22855=06 o Fo 527 5.871
PRS0 172, Ca1%6ic=u& et BL7:=_5 FuB2( 5.958
"elabgt=05 Fe681 6,013
04 449 180 95, (412136=4F le1213E=55 oeTLZ 6,068
"e03.7 .= (6 6.7FL 64126
04459 1agves, (a7975c-l6 G47975.-06 FeRZE be163
SR ©e 851 6.1 E6
0.4L65 27 3R 18, rL777CT-5¢€ f.7775E=C6 €.877 6.189
TLGLFTE-Th 64917 64225
neL?5 217005, LelW3-05 1.1362.-"9 64057 642601
chd e, 5= 6 7.129 64327
Gen92 271 13 JEeC" JF 00 7e102 54392
0s 344 56770, JE¢0C L ¢C0 S.827 5,244
: {ek2E2E-16 5. ALE 54261
04349 6505, C.5L2E=0¢€ 0.5450:-06 SeBEF 5.279
CeRF50:-(6 S.809¢ 5.306
0, 355 TREAD, e C.EL752-C€ 0, 5475E-26 £e92% _ 54323
{ew3"CE-C6 €,9LE 5.350
0.982FE-0¢€ 7,98252-C6 5,964 5.368
6ol T2 5.429
 0LBE"c-0b N.R3IEIE=C6_ 64101 5,451
6.1C7 5,496
_TeB87345=2€ CeB7.CE=C6 60113 _5e5C2 _
6,183 5.565
£e112°F-C5  e1028c=15 6e25L 5.629
6e274 S5.5Lb
".5037¢c=36 __ 0.59°CE=-J6 fe293 S.6EL
€e32¢ 5.693
_€e121%E=y5_ _ LeL1215E=(5 64357 Sefiel ..
644 3C 5.787
PP WL Yo ".108 N5 652k 5,853
€o52L 5.871
 l.E625E=NF 0.66256-26 _ Be5LL 5.889
64 5RL 5.922
0.3 163 S (e9u0.E=N6 Se9uMN:-C6 60617 54956
Ce1.2%=1% 6ebE1 5,995
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TABLE C-9. FATIGUE-CRACK-PROPAGATION DATA FOR 2124-T851 AT R 0.100

SPECTMEN Al=1-1-e¢1 YTIFLD STRAENGTH= 53,20 THIMKNESS= 0.500 WIDTH= 6.000
SPECTIMEN TYOF=rC, MAXTMUM STRESS 0P LIANS 2.750 STRESS RATIO= 0.100

.00000000‘0000000000000000000000000000000000‘00000000000000005000000000000000000‘0000000000

NA .=

RASIC NATA NA/ON CALCULATIONS DAMAGF PARAMETER
A N SIMPLE SIMPLE THREE PT. KMAX DELTA K
IN. CYSLES SLOPE(B) SLOPE(P) DIV.DIFF.
00000000000000000006600‘0000000000000000000000000000000000000006000000000000000000000000000
0.479 1876002, «E£403 ) LE+00 3,627 3.086
Je1171E-06 EREEE=— e e BN Be el
0.596 2R7A200. 7.13545-06 0.1358€-06 3.857 3.671
Cet1541E-06 4.119 3 POT
0.747 3356000, 0.15532-26 0.15532-06 Le391 3.943
3 Ce1564FE=-0h babUh L.o181
0.904 495A000. 0.2001E-06 0.2003F-06 4,910 4al419
W e | 2 - T 14 A TN A LI
1,147 5852308 0.575HE=06 0.57435-06 SeTUl 5.170
£.3060E-C6 7.930 T+437
2.053 /832707 €410 LEHCO 10,115 9.10%
0.439 1876303, €409 LE400 3,272 2.945
TTUONLORINESNT = —— . 3458 T 3.117
0.537 2976A00D. 0.1)88€-06 0.1390E-05 3,644 3.280
£.11957-C5 3.853 3.468
0.654 3356007%. . 0.1284E-06 0.1282:-06 4o 052 3.655
G.1371F-C6 4,297 3.867
0.792 L8560C3. 0.1552€E=06 0.1553E-06 4,531 4.078
T T R A TYBE-TH o R . ; L. 823 LTRSS
0.964 SR523CC. 0.2L23E-06 0.2420E-CHh S.i1b 4.603
C.31C9E-CH 5.561 5.095
1225 6852021, 0.3143E-06 J.3796F-06 6.209 5.588
C.3R30E-05 bo24Y4 5.620
1.294 5202067, LEe05 «E¢00 6.280 5.652
0.459 18760C2. E000 «E¢0) 3,348 3.013
T g.i0Q0€-06 s L R S
0.567 297AC0CD., 0.7924E=D7 0.7%64E=-07 3.754 3.379
C.4RRRE-C7 3.840 3.L55
0.615 385AR303. 0.7778E-07 0.7720€6-07 3.925% 3.532
0.10615=15 4,109 3.694
0721 L856067. 0 1141506 0.1142-06 L.233 3.86%
o T 0.1222E-(5 Ll S L,839 4,050
0.AL3 58520C2. 0.1550€=05 0.1559E-C6H 4,706 4.235
C.1%975-06 5.027 L5204
1,033 A852C03. 0.1858F-05 0.1103E-06 5,348 WeR1G
2.1070E-06 5.358 L.822
1.038 6302037, LE400 LE*0D 5.367 4.830
SPFCIMEN NJu= Al-t-1-.1 YIELD “TENGTH= 63,29 THICKNISS= D.500 ATIDTH= 6,000
SPERIMEN TY2C=r(Cy MIXTHUM STPFST 022 LOADS= 3,000 STRESS RATIO= D2.100
0.514 23410099, LE0D LE400 3.881 3.493
7 U0.{137E-Gp - I Y L T M Y4
0.619 26230000, D.11h4E=0H 0.1168E-06 L.236 3.866
0.1135€-C6 L.510 4.053
0.733 25230027, 0.1680E-06 0.1580F-06 W 724 4.252
G.2226E=C6 5.135 b.622
0.955 252200020, 0.4263E-06 0.43725-06 5.546 4.991
== ey === - {.6388F -0k S (Y344) 5.096 ~
1.556 27230203 5 JEe00 +E+00 8,002 7.202
0.510 234613003, ) 400 LE+D0 3.864 3.478
- 0.2864c-07 o —— D Y | L T T4
0.535 242900CJ. 0.3733£-07 0.358LE-07 3.966 3.569
0.4610F-07 L.057 3.651
0.5R1 25230005, 0.5315€-37 2.5915€-07 Y ) 3,733
0.7220F-07 4.287 3.859
0.653 25230002, 0.1088F=-C6H 0.11125-06 Lol26h 3.984
o i f.14785-C5 - - L.6B6 "N llT
0.792 27230000, JE¢00 LE+00 4. 945 babS1



TABLE C-9.

(CONTINUED)

D R R A e R
DA/ON CALCULATIONS

BASTIC Nara
o .

DAMAGE PARAMETER

N ' - SIMPLE SIMPLE THREE PT. KMAX DELTA K
_[N. SYSLES SLOPF (A) SLOPE (P) DIV.OIFF.,
L R R R g
0.553 2341C0C00. «Ee00 «E+00 ' 4.039 3.635
“h.6506E-07 L.151 3.736
0.611 242300172, 0.9090€-07 "0.878%05-07 4e263 3.837
' Ges1136E-06 Lel79 L.031
hﬂ.’Zh 26290020, 0.173%E=-06 0.1733E-06 Leb94 Le22b
0e23U2F-(H 5.126 be613
0.959 25290201, <E4D0 CESDD 5.558 54602
SPECIMEN NN, = AL~SA=2set YT LD STEFHATH= 2420 THICKNZSS= Se5L0 WINTH= Led00
SOECINEN TVeS=Cn, “axjWipm @Tc:ss 0% (08is  5.507 STRESS RATIO= 0,190
TR 50,00, JEeC” JF 400 5,797 5,217
JeQ1°55=4€ 5,822 5.255
06350 £0:07%. _ (.855:.5-%6 0.8550F=56 5.88% 5.292
s e67958c=-26 5.916 54324
0,358 TCull e Ceb2TSE=CE  0,63755=36_  5¢9%2 5357
Cen3(uE-CH €, 972 5.376
0.76" AL "%, Le7L25F=-CH LeTU25c="6 5+99% 5.395
JaifPEre(b 6o 0LE 5.436
0.373 30CCC. — _Ce517%Z-0b  9.5175E=-v6 = 6e4CBe 5.L76
T @IV wiE=? he 0 BE See?7
00372  10C%0%. __ 0.725:E-07 Le72F°3E=-C7 640687 = 5.478
*ed1e =16 60092 5.483
. 375 fae175E-u 6 3. L175E-r6 £.097 5.L83
6.129 5.516
04382 1, 011,105 0.11405=05 . be1f1 54545
64229 54606
9,397 CeB8062°5E-CE  TeR6?5E=0b 64298 = 5.663
beJLS 5.674
Je 199 10230, g adid?oe=0F Lek275€-(E be 31c 5.681
t963z37=06 be 02 5.,708
0. 4JE b § g 0.6575E=CF 0.65752=76 6y 172 5735
TehIE,F= 16 IS S —— N P 11 I £ -
Y 150030, Lelul JE=CE 041640E-25 bo2f 54784
N42255%»05 Fe 522 5.871
~o b5 L= g8, Ce1%Gic-u5 ceiBL7:-.5 Feb2( 5.958
f§labkei=C5 Feb681 6013
04 449 189 3., (412136-0° le1213£-55 oo TLE 64068
Fe9RF c = (6 5e7FL 6.1.6
Je 459 190300 5 (e797Fc=rt Ge7975.-06 FeRCE belbd
JeFRifY =gk oe 851 be.1EB
0. 465 2707 50 Pl %S =6 Le7775E=CH €e 877 64189
{ pGL® " F= 76 64917 64225
Ne&?5 21 2C¢ 0w el W2ENG 31362505 be 957 he20b1
el w5858 74029 0e327
Gen32 220w N «:E 40" o F 20 Taline he392
Qo bt 55000 +E¥EE ot ¢CO 5.827 Se2bL4
i L ek2E7E=16 Se8LE 54261
0e349 6uC0Ce CoSLLCIC=0¢C _0.5450:-06 LeBEF 5.279
{WhF502=06 Se 89° 5.306
0o 355 TRLIBNG CeEL752-CE 0 E475E=36 £.92% e i
Leu3I"CE=-CH €e9LE 5.350
04364 A 50 0.98%€F-0¢€ 7.98253-C6 5.964 5,368
P985 252=ub 6ec 12 54429
04375 90rf3C. _ 0.8E"c-Do _ _ 0.R3EJE-C6 64104 5,461
F L 17C = NR be1(7 S.496
0.376 B U O e - Pe87;.,=0E LoB7.0E=C6 _ ____ 6e113% _5¢5C2 _
1e1625c=0Y 64183 5.505
Ue 392 1127215, CslN28F-L5 vel1(28c=-75 hel€l 5.629
Na CFg g=Y6 6,278 5.5L0
03T 4% .3te . *.5Q)7c=36____ 0.597CE-J6 fe293 5.6tk
Ca??. 0n=76 6o 32°% 5.693
el dmgangy o TJqR1fE=y6 . Cs1216ESL5. 60357 5.721
I A ) 64 3C 5.787
Qo421 1Lty Lelyp3T=C€ fe108% =15 6s 504 54853
T ahs dimli6 EebCL 54871
Je426 150730 p, myey. __Ce€620L=NF 0.6625€=-26 6, 5LL 5.889
) UeBALLE-LE 6e58L 5.922
00436 165 3ce o L4960 E=0F Se9LNNZ-C6 €.617 5.956
%l i 20e=0% 6e6E1 54995
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TABLE C-9.

(CONTINUED)

O S O R R T T T R R R e e A s A AR A AR

__ BASIC NATA NA/ON CALCULATIONS  _DAMAG:Z PAPAMETER
A N SIMPLE SIMPLF THREF PT, KMA X DELTA X
IN. _CYCuES . SLOPE(AY _ SLOPF(P) DIVGDIFF.
900000006000006'000000000000000600000000000000000000“00'000000000000000400000000’00000000
Uo LS 120 3G Te1y948%-02€ 10985-C5 be 70l £.C 3w
S E he7bb 6.079
_NeuSE L ol Lel22rE-CE 241220805 Fe8CL 64123
-e1¢tB:=75 64857 6.171
_Cet®9 _  190°%. 4 L QLG E=TE L 9uSee=05 63940 . 65219
S T €.927 6,243
9,475 Zoun 1 vell?8 Je1138e =8 e 6,267
“elAFle=78 .:’" 64329
_0,49? 24 C30Cs LelifYT=CE 041355£=95 g e _ 64391
NawBT Es ™6 Ted2¢ 6.4C8
AT 1 | i wE*E - wEHDE _ 7.129 6.426
0 367 5¢2J8, XTI ok +0C 4851  5.206
R .68 5.296
04354 EG™G. __C463ESDE 0.63005-"6 54917 5.326
T eb250Z=1E c.9L1 5.347
94360 T W B Co7225E-GF  1,7525t=C6 . £e.96L 5.368
.98(25-06 6.3(8 S.ul?
35 37" S5 BTN, LeATSYE=CE N, P7S9E=C6 be 352 Seen?
bl T IS fe 08 Se478
04377 9C" 3l __ £eh1255-CF Na£125c¢-06 6s12¢C 5.5038
Folul 5.526
_Je3R2 N 01k 2Hs -0 de.10278=C _ 6e1€1 5.564
62 21 5.608
7,39¢ 4306/ Le9557 =36 ). 9€50c=-(6 €4 301 5.671
2~ 16 6,315 5.684
Je401 qPnghe G L& S-0€6  DostME=tb 0 6433 5.697
fo58L57-06 £ 357 5.718
_Deln? 136 MWe __ G4965.c-"6 N406E0E=ub _Ea377 54740
"ot WEaE=C5 ' Fol37 5,793
Ne 425 123" LeR91Tc=5E C.FQ)0L-C6 FosQF 5,867
R [ 5.862
Do  1023r0, Ce79L.E-JE 547920676 64521 5.878
Tell®lc="5 ' T 645101 54923
L6 1670 o ) G5 8EPCE-0b  TeF525:%6 €4632 5.969
LREPETESTE 6. 65L 5,989
da b1 ( Had (i cal1ZITESE 2.1179e=25 E.HTF 6,009
{+1955E= 8 60752 6.078
9. b6y 186" el 222T=E5 2e1275€=05 €4830 Balw?
TR OB Es 961 6.175
0, 4h7 195737 LabEN T EeSF st =0 Fe8GC 66213
P e B [3CE 6,220
Cob72 25 3 uie eRY73=lt e $A76Z-06 €,978 be2t b
012 ;=78 €.9°1 6.291
Je 48" 210 88, Ga il -1t 01172075 Teed _ b5w379
Ry hie 25 JE 7o w85 6,777
_N.495 29ieE 3y JEEr” R _ E.415
SPECIMEN NO,= AL=-58-1=41 Y1_LN ST CNATH= 63470 THICKNESS= 3.500 WIDTH= . 000
SPECIMEN TYFF=Cr, MEYIMU'M STZTSS IF LCAC= 7.5C0 STRESS PATIO= ".13¢C
0,439 2255350, oEt0" o« E4"0 9e¢77C_ 8.793
Le24€ic=u5 Yo B4C 3.856
_0.512 220033, 0¢373.6-05  0oJIIC-05 94910 8.919
® e T =5 10,032 9.011
_ 04537 2¥eigle -  Pa452:5-05 14 L525F=.5 I Vs (o 9.102
Ce%LEJc~175 104 267 9,241
04557 24¢:1%, QelkoREC-CE . Fe G351 206 1r. 46219 B 9,379
FoLaTIE=C5 1L 50LE 3.491
74579 2ErR Qet553€=J5 Se&5E0L=C5. 10,67 9,601
" eab43E-05 10,802 9.721
_0e602 25 Casis ) g = CeubSEE-TC Lo 4655E="5 C1ve92 9484
Jebblc-15 {1:Cee 9.9¢8
2. 626 255042, foWhL JE=-0F 2o LELOF =05 11.19% 10,675
T enbT =5 11.32€ 104194
_0eb&3 250704, Cobt257=0F = 0yLUIDE=JS 11.L°¢8 104312
TeL?27E-N5 11457R 104420
_De673 _PEgTeTE . ce5CE55-LE Cet565c="5 _11.69° _ 10,528
T eb01lue- Tty 11.89° 10,706
0.705 ety BPESE=CE Ve BTRIE-"S 12.092 12.8°%4
TeEntiF (5 12,285 114056




TABLE C-9.

(CONTINUED)

PEEE PP P P L PP E Pttt Pt t Pt bttt tt ittt bttt ettt tt bttt dtt sttt ttdtstsstttetetrertess
DA/NN CALCULATTONS

BASIC DATA
A

IN,

N
CYCLES

SIMPLF
SLOPE (A)

SIMPLE
SLOFE(PY

THREE PT,

OIV.DIFF,

KMA X

_ DAMACE PAFAMETER _

DELTA K

0'00000000‘000#000‘0000006‘000#'040600“0‘00000000‘0000bQOQOQQGOQQOQOQOQOO0000000;;‘0’07;007‘h.

_ 04778 20 E°% e ___Ke7F9°Fegt  Ce76G3E-15 12,4706 11,228
AT TuT=5 12, 7% 11.4614

Je7R1 2RI G fe892Cc=3¢ 0.9070F=.5 12,992 11,693
TeQ225e-1LF 317 11.817
2,835 2R2°0°5, *.BTRIE-TE J.87R% =25 12,264 11,942
*efiecFELH 13,39°F 124655
09823 285758, Ce88221L=05 (.8820E=-"5 13,521 12,169
QTR E 12.6€4 12,298
Ne 849 e B Y L 39AR E-6 1.9880%-L5 17,807 12.,L27
ved wBLmIs 13,971 12,574
0,875 _RGT 3, PRE (Sl i . Ne1357¢-ry jLeq 3t 12,7214

v oliF 9T b 1L, 38¢ 12,947

_Ne914 292¢50 Lel575-CL VL VETE =Tl 14,6237 b 6 B
. welisbe="0 1L, R2F 13,347
_ o982 238 . o Ta133eF-96 we1617E-4 15028 13513
sl B 5p=T 1541 3€ 13.622
74961 206, st 0.187.E-0¢ Ne187u%="4 15,257 13,732
ol TR = Cdy 15, 38(C 13,842

0979 247130 LalSeRE=d6 . . Gal56R8736. 15552 _ 13,953
" @129 =0 1¢,5497 16,9233
99 e R AR T e g Gale)8Cete  Qel60TEsch 154682 _  _ Qbl.lilb
JwaATHT= e 1€,818 144226

1,011 289180 AR it =gk Ne2143C=(4 15,956 14,358 _
cE@MYESG b 16412« 14e512
oA oo BEEG IR e e e 7508 . LecltTE=Jb __ 1big29° 144065
4015555234 loe 17 14¢775
~1: 051 Ll S f SO 3 - = (eigd 27k  S42437=fs _ ___ 1E4529 14,885
Te2nlyT= 4 156737 15,0€3
~La027 = 2i2lI0. o [a29yTiels . (0e29455=C6 . 16e97°.. __. 154242
Cg 228322 L 17,1 F€ 15,4638
14109 TEICA D 0.2650LE-CL 0,13435-004 17.438 154634
n,7833E-C5 17,457 15,711
1112 33310, - WE40 SE$CO 1744L7€E 15.728
Ce515 225%17%, WE40° «£400 9,942 8.948
5e28F%c=CS 104022 9.021
0,529 B i A R o Ce4L27E-0%  0..N23E-05 AGegth 3094
Te5133t="6 17,25¢C 9,225
04555 232233, o Co4807E=G¢F N,+820E-05_  10439€ 9.357
R {et~235=C5 17.521 3.LEQ
50577 288737 L UB7CE=-CE TGLET0C=C5 104 6LE  9.581
f G LA23E-3S 1C. 78¢L 9,735
0,602 - e S CoBRL5=05 Ge2GJ5E="S5 17.922 9,820
- o Jes2%eL=25 11476¢ 9,959
Le02? 25060 - _ BB EeEE 3eb5300E=.5 11,209 10.088
RPCEIN T 1143€5 104229
ve 654 25870, C.572355-365 J.5735C=05 11452 104369
S.59f.£-48 . 11,691 10.522
0,684 A i 10 ) Ce599.2-CF f.t99%¢E-"5 11, 8€1 10,675
o Teb.?5°=35 12,020 10.830
% 03 26505 047185:=75 _t2.207 . 10.986
12.45¢C 11.2€5

21.756 27E, g 1.FW50T-C6 12,692 11,624
. 124947 11,652

_N.799 275007, Pe98GIE-"S . 13,201  _11.881 .
13,477 1241¢9

De8bw 230003 74897 2 E-1F 1,98¢7¢-(5 13,7%2 12377
282 ,F="5 12e890 12.501
0,865 L LediT7= =00 ve 1 TE=T4 14427 124624
6 w1182 =ik 1.,21¢€ 12.794
0,896 235530, {1297~ b £s1293F=Cuy 1Leuts 12.9b0
Y ol Qe T 1Leb 32 134169

0,931 Al el 1T fedt5%=0t  Je1F3c-=0lb 14,359 13,373
Je1812, 30 15:112 134601
963 PALTIN 35 Cel®7 22-0Cn To1E735="4 15.3¢€€ $3839
- e B T Bl 1€, 6R7 )

1 0/l 2945 "  Ce1R9TE-Gs . Be1897F-0¢ _ _1640L7 _1eebC?
- N LT 1A 3ER 14e721
1s068 2955 3ee ... P2 RtESNL Te22R4E-TN . 1E6T7ZH i5.0%5
2 w25, =ik 16,911 15,22

1: 087 2R 4y Fe2557F-08 fe2553c =24 . AP.097 15,384
e 17,309 154578
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TABLE C-9.

0000’000‘0‘0‘000'00'&000"00000000‘0‘0009000000‘0000000000000000000000'00000000000000000000

(CONTINUED)

BASIC nATA OA/ON CALCULATICNS  DAMAG: PARAMETER
A SIvel e SIMFLE 'HCEE PT. KMA X DELTA X
INe CVCLE‘_,_ ___SLN®T(A) _ SLCPF(P) DIV.DIFF,
0000000000600&'000000'000‘00000’00000050006'00000000000600000000005000000000000006060000000
1.115 2P B P e e 2013750 174 52¢ 15,771
Lo Jes 17,795 16.016
1,148 238000, . _f.2R355-r Ue 2885134 18,3€7 16,2¢0
oPTS EE A 18,27# 164450
) D ) - SRy L s e o Ce28eni=gt aR2BLBL=Cw $3e59% 1b.bet
el O e e 18,777 164922
_142%5 T, 0008 Tew1R56-00 Tel135c-"4 19,.¢° 17,158
FlunTe e 19,5¢¢ 17.599
1,255 FoL L CoS205c~04 S IGE ST P L 19,040
Bk s <5 2o 615 184553
L 3 A GG L 2239w Qe72Bc=iwn 21,160 19,265
RO AT 22.2¢4 26,3138
1, 601 3030006, JE0O E+00 23s 4L 21,009
_0,%514 22520C, $E40C «E+0D 9,977 8,943
3.19207E-(5 9,991 8.992
Ceb24_ 2733006 Le3F65C=-CE N, 3065E-05 1€, 04E _ 9,061
" ek?13(-(S 100168 94148
0545 %530 G.kduSF=3S5 D4 LCuSE=05 10,242 _9.2%5
Z e33R0 35 17, 192 9,353
0q564 26CL 20, k 0e39F(C2=-05 0, 29606E=25 10,5C2 9.653
fybtLgs-C5 10.61F 9.554
_0e584 245 7 © S  Gebu(55-05 )4 4d05c=05 _1C.729 94656
e%97)c-L5 10,841 9,757
_Cebib 27309, o Ceb0853=(5 10,95  9,8%7
LebkZ1CE=78 11,071 9.9€ 4
_ 04625 255702, CobERCE-05 11,189 12,073
RN 11, 33C 19.197
De €50 . 254053, Le5T E-g S Pl T oo NGB
S ST 0e=" 144632 10.4€9
_0.678  265C"", LS Le50u55=0C  1,59485=C5 11,796 _10.615
" e61Q3F=.5 11.972 10e775
2,7€3 ST LT, Y 2. FBIC-25 12,45¢ 10,935
"e7"1,5-75 12,3¢7 11.118
0. 740 205033, R Be 7RG E=CE 0o 710906-86 12,867 $r.364
CelT"1Z=C5 12.77¢ 11.6906
de781 283738, SeA1225-C5 L EB75%=CS 12.991 11.692
7e9-2)7-.5 13, 17¢ 110322
_ 04835 282Esy C.Q77°2-(5 1.97597=-n5 17,279 11,954
SeQRE L= CF 17,429 12.086
_0.83) FShell 3 el 0:95C "zl b 29 99CHE=E . $3.579 . _12.2¢
L 49G256-75 13, 737 124359
_ 04955 ., 287°c:8, 2 Col077%=Lb  Q4107C5=04 13,8R€ 12,497
feltc8I-(4 1L, 06F 12,659
1068y 2Apriag g Cel30EF-(L Se15c="4 1L 247 42,892
pel=FRE T4 1o 482 13,034
04923 eaqgrer, B 0e121 i~ Je1216F="0 {28 13,266
QFES =76 u 878 13.390
- 0sO06:.  295730C, B Celltr=-2t Jelb15c=ct « 027 13.524
velfoBe-TL 1=.1u 13.670
Q903 296, 4 Ce1Loig-Ct 1a1L82%=20 154282 13227
Telli45-104 15,345 13,811
_ 40974 2A7C3v e —— . Cellg m=0 LI e 164679 13,895
LI DS 15,518 13.984
0,999 2985 d%s 013877046 Ny3798:2=1u 156527 144073
se1 35c =04 15,721 140158
Sagde G D e S e T Y L __ 154825 1be20?
 w2=00F =0k £.997 144397
14026 BECTe e . Ce221. =0k t.22107- Fo1€9 14,552
20F e 1€4 347 144555
1s046 3N e welR7UE= L 9416755 =14 16, 4FE 14,813
CedTILE= g 16, 56L 14,907
14059 _MNe1B57.=y6 16e6FT 144997
1R, BLE 15.160
1.083 0,2922:-CL 17,027 15,324
17.099 15,384
1,192 k%G 17,171 15,454
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TABLE C-10. FATIGUE-CRACK-PROPAGATION DATA FOR 2124-T851 AT R = 0.070

SPECIMEN NCo= Al=4=1-A YILLD STRENGT KM= 5700 THICKNESS= "0.50J WIGCTH=" €.000
SPECIMEN TYFE=CCos PAXIMUM STRcSS CR LOAD= 24390 STRESS RATIO= (.070

L e e R R

BASIC DATA DA/ON CALCULATIONS DAMAGE PARAMLTER
A N SIMPLE SIMPLE THREE PT, KMAX CELTA K
IN. CYCLES SLOFE (&) SLCPE (P) DIV.ODIFF.
Ll A R R R R R R R
04453 2950000 JE400 «E+GC 24892 2.689
eEtlL 2,892 2.689
04453 2951300, 0e4021E=-07 Coe4193E-10 2.892 2,689
0ew025E=C7 ) 24956 24749
0492 3913030 045242E=-07 245193E-07 3.020 2,809
Ce€410E =07 3.123 2,905
04556 4910033, T WE+LG «E+00 3.226 3,000
04437 2950000 «E+00 eE4CO 24837 2,639
T 1 T T 2.837 7 T2.639
0,437 2651530 J.66E1E-07 0.694EL=-10 2.837 2.639
C.EEEBE=07 24944 2.738
0.5C1 3910030 Ve6391E-C7 De€Eni2e=07 34350 2.837
Ce€125c=C7 3.148 2.928
04562 49130 4d JE400 «E+DC 3,266 3.019
_D.481 ~ 29%0003. = = _eE+G0 +E400 L 2e385 = 2.77€
WE+C0 2.985 2.776
D.b81 2951000, . 0.8€87L=C7 Ge9CE9E~1C 24985 2.776
(.6697L=17 3.119 2.900
04564 3910007 Jo74673E-07 Ue7523E-C7 3.2¢3 3.025
Ceb63(CL=C7 3350 3.11¢€
0.627 6910C3C «E400 «E¢00 3okt 3.207
0.451 2950600 £400 JE®00 2,864 2.682
2+C0 — Y Y Y 2.682
De4S1 2951000, 0.1937e=C7 Ge2020E=1C 2.884 2.€82
G.194CE=07 2.916 24712
0,470 39400 Cde. Ce2169E-L7 0.21€0k=C7 2,947 2.741
Le2390t=7 2.986 2.777
0.493 L91i( 00 E+00 3.026 24814

ct00
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